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Health-Enhancing Physical Activity in Urban Parks among Elderly People 
- In comparison between Leipzig in Germany and Hong Kong in China  
 
1 Introduction 
With rapid growth of population aging and health care costs for older adults throughout the 
world, it is critical to find effective strategies, which can help them live a healthy and happy 
life. Some evidence suggests that health and emotional benefits could be fulfilled by being 
sufficiently physically active in daily life (Ashe, Miller, Eng, & Noreau, 2009). Regular 
physical activity can decrease older adults’ risk of chronic diseases such as cardiovascular 
disease (Stamatakis, Davis, Stathi, & Hamer, 2012), type 2 diabetes mellitus (Hu et al., 2001), 
stroke (Lee, Folsom, & Blair, 2003) and hypertension (Chodzko-Zajko, Schwingel, & Park, 
2009). Physical activity also has effects on declining age-related changes in physical functions 
such as cognitive ability and the metabolic, endocrine, immune and skeletal systems  (Paterson, 
Jones, & Rice, 2007, Yaffe, Barnes, Nevitt, Lui, & Covinsky, 2001). In addition, active older 
adults are more likely than sedentary people to perceive higher well-being and less negative 
emotion such as confusion, anger and tension (McLafferty, Wetzstein, & Hunter, 2004).  
Despite the obvious physiological and psychological health benefits of being sufficiently 
physically activity, recent evidence indicates that less than one third of elderly people 
worldwide meet the recommended moderate-to-vigorous physical activity (MVPA) of 150 
minutes/week for seniors (Ding, Chen, Zhang, & Li, 2009; Krug et al., 2013). Data from the 
Department of Health and Human Services (2008) in the US presented that 26% of the U.S. 
older population aged from 65 to 74 regularly engaged in MVPA, the percentage of which was 
only 18% for the older adults aged 75 years old and above. The British Heart Foundation 
estimated that 58% and 52% of the elderly men and women aged 65-74 years old in England 
met the recommended of weekly 150 minutes of moderate physical activity, while for the older 
adults aged 75 years old and above, the proportions were only 36% and 18% for males and 
females, respectively (British Heart Foundation Center, 2015). Results from the Department of 
Epidemiology and Health Monitoring in Germany suggested that 18% of older adults in the 
age group of 60-69 years old reached the recommended levels of physical activity, and the 
percentage was only 13.9% for older adults aged 70-79 years old (Krug et al., 2013). The 2002 
Nutrition and Health Survey in China showed that 33% of the elderly population aged in 60-
74 years were sufficiently physical active, 25.3% for 75 years old or above (Ding et al., 2009). 
There is a growing interest in physical activity research targeting on how physical 
environments promote active lifestyles at the population level (Giles-Corti, Timperio, Bull, & 
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Pikora, 2005). Building free and accessible physical activity resources in nature, parks have 
been widely recognized as key environmental sites that provide individuals with a variety of 
active recreation and health benefits (Sallis, Floyd, Rodriguez, & Saelens, 2012). Parks are 
available without charge to individuals, which thus encouraging “active living” across diverse 
population groups, especially for low-income population (Baran et al., 2014). Access to parks 
also receives support in a positive relationship with increased overall physical activity among 
children (Dunton, Almanza, Jerrett, Wolch, & Pentz, 2014), adults (Kaczynski, Koohsari, 
Stanis, Bergstrom, & Sugiyama, 2014), and older adults (Van Cauwenberg et al., 2015). 
Furthermore, evidence on health benefits of parks suggests that park-based physical activity is 
related to larger health benefits in terms of cardiovascular, blood glucose and mental restoration 
than the same amount of activity in non-green settings such as city streets (Song et al., 2014; 
Coon et al., 2011). 
In spite of the amplified contributions of park-based physical activity on people’s health 
and well-being, few evidence represents how older adults use parks for physical activity. Some 
studies have revealed that parks are not well used for physical activity by elderly people. 
Findings of them showed that more than half of elderly park users engaged in sedentary 
activities in parks such as picnicking, sitting and social integration (Bai, Wilhelm Stanis, 
Kaczynski, & Besenyi, 2013), in addition, less than one third of surveyed or observed elderly 
park visitors conducted physical activity in parks (Cohen et al., 2015; Dzhambov & Dimitrova, 
2014). However, few of these studies evaluated older adults’ park-based physical activity in 
aspects of types, frequency, and intensity levels, and their findings are not consistent. For 
example, some indicated that a larger amount of older adults engaged in MVPA in parks rather 
than mild activities (Kaczynski, Wilhelm Stanis, Hastmann, & Besenyi, 2011; Pleson et al., 
2014), whereas the others found that older adults were more often observed using trails for 
mild activities, followed by moderate-to-vigorous activities (Price, Reed, Long, Maslow, & 
Hooker, 2012; Reed, Price, Grost, & Mantinan, 2012). In addition to physical activity patterns 
in parks, evidence on temporal habits of park use is in vacancy for elderly park visitors. Only 
one study conducted by Hino and colleagues (2010) revealed that both of elderly males and 
females were more likely to be observed during weekdays compared with weekends. 
Little is also known about the mechanism of park-based physical activity among older 
adults. How to increase the prevalence of park-based physical activity among older adults is 
partially dependent on understanding the factors which influence the behavior, however few 
research has examined the extent to which park-based physical activity among older adults 
could be influenced by the individual and environmental factors. There is evidence that some 
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psychosocial factors such as self-efficacy are significant attributes of overall physical activity, 
or the physical activity for recreation and transportation. However, findings to date on how 
psychosocial factors associate with physical activity in parks are limited. Despite perceived 
barriers and social supports have been examined, their findings are inconsistent by age groups 
(Mowen, Orsega-Smith, Payne, Ainsworth, & Godbey, 2007; Price, Reed, Long et al., 2012). 
For example, some studies revealed a significant and positive association between park-based 
physical activity perceived social support in adolescents (Reis, Hino, Florindo, Anez, & 
Domingues, 2009; Ries et al., 2009), while others reported their association was non-significant 
in older adults (Mowen et al., 2007).  
In addition to the few evidence on psychosocial attributes of park-based physical activity, 
conclusive evidence is also difficult to draw for the associations of park-based physical activity 
among older adults with park environment or the active facilities built in parks. Although 
consistent findings present that park-based physical activity is positively related to the presence 
of active facilities such as paths and playgrounds (Kaczynski, Besenyi et al., 2014), accessible 
distance (Kaczynski, Potwarka, Smale, & Havitz, 2009), green vegetation within parks 
(Edwards, Hooper, Knuiman, Foster, & Giles-Corti, 2015), and park size (Van Dyck et al., 
2013), more than half of these findings are based on combined age groups. In addition, only 
three quantitative studies to date examined how park environment make contributions to park-
based physical activity among elderly people. Park density has been found to be a significant 
predictor of park-based physical activity among older adults in the Canadian, American, and 
Colombian samples (Kaczynski, Besenyi et al., 2014; Kaczynski et al., 2009; Parra, Gomez, 
Fleischer, & David Pinzon, 2010). Findings about park accessibility and park features are not 
consistent (Kaczynski, Besenyi et al., 2014; Kaczynski et al., 2009). Except the three factor, 
there is no further evidence on the relationships between park environment and park-based 
physical activity among older adults.  
All and all, the potential for parks and active facilities within them to benefit physical 
activity and health is widely recognized, but research on older adults’ park-based physical 
activity and its underlying mechanism is still in its infancy. Comprehensively understanding 
park-based physical activity among older adults and the relevant attributes could contribute to 
developing a conceptual framework of park-based physical activity, and also guiding the 
evidence-based policies aimed at creating user-friendly environments for elderly park users. 
Therefore, the overall purpose of the dissertation is to get a picture of older adults’ health-
enhancing physical activity in parks and the underlying mechanism of their park-based physical 
activity. Linking with the overall purpose, there are two research questions, namely (1) how 
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about older adults’ physical activity in parks, (2) what the potential attributes of their park-
based physical activity are. 
In order to answer the two research questions, eight subsequent chapters are presented in 
the following part. Chapter two describes the social issues of population aging and health care 
costs for older adults, and summarizes older adults’ physical activity patterns on the basis of 
health-enhancing physical activity recommendations. Chapter three introduces how parks play 
a role in promoting individuals’ active lifestyles and health benefits, and then outlines the extent 
to which parks are used by older adults for physical activity. For better understanding older 
adults’ park-based physical activity and the potential attributes, Chapter four posits a 
conceptual theoretical framework of park-based physical activity. Based on the conceptual 
theoretical framework, Chapter five engages in a systematic review targeting on evidence for 
the attributes associated with park-based physical activity. Chapter six outlines limitations of 
previous evidence on park-based physical activity among older adults, and the potential 
attributes of park-based physical activity. Based on the summarized limitations, the specific 
research questions for the following empirical part are shown at the end of Chapter six. Chapter 
seven is methods, in which the study design, settings, process, measures, and data analysis will 
be introduced. Chapter eight and nine shows results, and conducts discussion and conclusion, 
respectively.  
 
The analyses in this dissertation use data from two main projects. The first one is the 
‘Physical Activities in Urban Parks among Older Adults in Hong Kong and Its Environmental 
and Psychosocial Correlates’ project (No. A213140164). The second one is the project of ‘The 
Contributions of Urban Parks to Physical Activity among the Older Adults: A Comparative 
Study between Hong Kong and Germany’ (No. G-HKBU202/15) 
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2 Health-Enhancing Physical Activity among Older Adults 
Considering an increasing number of older adults are facing a series of age-related 
changes including physical limitations and mental health problems, how to help them keep 
healthy is becoming a serious issue. Physical activity has been evidenced to be a promising 
lifestyle to receive health benefits. The purposes of this chapter are (a) to introduce population 
aging and health care costs for older adults, (b) to outline influence of active and inactive 
lifestyles on elderly people’s health, and (c) to briefly review physical activity among older 
adults on the basis of health-enhancing physical activity recommendations.   
 
2.1 Population aging and increasing health care cost for older adults  
As the fallen fertility rates and increasing life longevity, the world population is rapidly 
ageing. Older population is defined to those chronologically aged 65 and over in several 
countries and regions such as the United States, European countries, and Hong Kong SAR 
(Nelson et al., 2007), except the United Nations and Hunan, P. R. China, in which 60 years old 
is set as the beginning of elderly age (National Bureau of Statistics of the People’s Republic of 
China, 2011). The world’s elderly population aged 60 years and older has been substantially 
increasing for decades, and the growth rate will be accelerated in the coming years. Between 
2000 and 2015, those aged 60 years and over increased by 2.3% points, from nearly 10% to 
over 12%. In the next 15 years, it will increase by 4.2% points, will be accomplished in 16 % 
in 2030 and over 21 % in 2050 (U.S. Department of Economic and Social Affairs, 2015). In 
addition, the pace of ageing varies across global regions and development levels. Lower 
developed countries’ growth rate in the number of elderly population is at a larger pace than 
those in developed countries. Between 2015 and 2030, the number of older adults aged 60 years 
and older is likely to increase greatest in Latin America (71%), followed by Asian (66%) and 
Africa (64%), while for those in the North America and Europe, the growth rate is projected to 
reach 40% and 23% respectively (U.S. Census Bureau, 2016). Eventually, population ageing 
has been a global pheromone and all the countries in the world will face a substantial growth 
in the number of older adults over the coming decades.    
One of the main demographic drivers behind population ageing is the improvements in 
life expectancy. Life expectancy at birth refers to “a person’s expected longevity with the 
exposure life to the prevailing age-related mortality risks during a given period” (U.S. 
Department of Economic and Social Affairs, 2015, pp. v). Life expectancy at birth has globally 
increased from 46.8 years in 1950s to 70.5 years in 2010s, and will increase to 76.2 years in 
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2050. All regions in the world faced a growth of life expectancy at birth during 2010 to 2015, 
with the longest in Northern America (79.2 years), followed by Latin America (74.5 years) and 
Asia (71.6 years), and shortest in Africa (59.5 years). As the increases of life expectancy at 
birth, 60-year-old people’ longevity have globally increased over 20 years on average between 
2010 and 2015 (U.S. Department of Economic and Social Affairs, 2015).    
Increasing life longevity among older adults may bring new challenges in aspects of health 
status and health care costs. Elderly populations have been identified as the greatest prevalence 
of health issues. According to the WHO global burden of disease (GBD) reports, around a 
quarter (23%) of the global disease burden is attributable to elderly people aged 60 years and 
over, and much of the burden is caused by chronic diseases such as type 2 diabetes, 
cardiovascular diseases, and degenerative musculoskeletal status (World Health Organization, 
2008). As the loss of health, older adults face the highest percentile of health care costs (Keehan, 
Lazenby, Zezza, & Catlin, 2004; Sarker et al., 2014). Compared with the financial budget for 
health spent on other age groups, a larger amount of expenditure is for elderly people. In 
addition, elderly people’s personal health expenditure increases with age. One study revealed 
that annual health costs such as medicine and short-stay hospital use for seniors were 
approximately five times greater than those at their early lifetime stages (Polder, Barendregt, 
& van Oers, 2006). Alemayehu and Warner (2004) also found around half of lifetime 
expenditure was incurred during the elderly stage. 
 
2.2 Recommendations of health-enhancing physical activity for older adults 
Considering the huge expenditure of health care accompanied with older adults, how to 
help them stay healthy is becoming an urgent social issue. Despite the biological ageing 
processes cannot be stopped, consistent evidence suggests that regular physical activity can 
limit the development of chronic diseases and disabling status. On the other hand, lack of 
physical activity may hinder these health benefits. Based on the evidence about physical 
activity and health, behavior professionals have revealed recommendations for elderly people 
guiding their health-enhancing physical activity. The purposes of the current section are to 
summarize influence of active and inactive lifestyles on elderly people’ health, and to highlight 
the recommendations of health-enhancing physical activity for elderly people.     
 
Health benefits of physical activity for older adults 
A large number of physiological health benefits are related to physical activity through 
preventing chronic disease development (Ashe et al., 2009) and mitigating age-related changes 
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in physical functional capacity (Paterson et al., 2007). Physical activity is defined as “body 
movement which is produced by skeletal muscle contraction and that can increase energy 
consumption” (Caspersen, Powell, & Christenson, 1985). It plays a role in reducing elderly 
people’s risks of several chronic diseases including cardiovascular diseases (Stamatakis et al., 
2012), type 2 diabetes mellitus (Hu et al., 2001), stroke (Lee et al., 2003), and hypertension 
(Chodzko-Zajko et al., 2009). Physically active could also help older adults decline age-related 
changes in physical functions such as cognitive ability, the major biological systems, and 
movability (Paterson et al., 2007; Yaffe et al., 2001). Research evidence supports effects of 
doing physical activity on reducing risks of cognitive impairment for elder people (Laurin, 
Verreault, Lindsay, MacPherson, & Rockwood, 2001). For example, a longitudinal study found 
that community-dwelling elderly women with a higher levels of physical activity at baseline 
were less likely to have cognitive decline in the following 6 to 8 years (Yaffe et al., 2001). 
Some evidence also suggests that being sufficient active can prevent age-related decline in the 
functions of metabolic, endocrine, immune and skeletal systems (Bruunsgaard & Pedersen, 
2000; Paterson et al., 2007). Furthermore, older adult’s motion performance such as reduced 
fall, and the  ability of gait, strength and balance can be effectively improved through balance 
training (Cadore, Rodriguez-Manas, Sinclair, & Izquierdo, 2013; Lesinski, Hortobagyi, 
Muehlbauer, Gollhofer, & Granacher, 2015).  
In addition to physiological benefits of being active, sufficient physical activity also plays 
a role in improving older adults’ mental health status. Consistent evidence provides support in 
the beneficial influence of physical activity on increasing emotional well-being (Ashe et al., 
2009). In studies comparing between exercise groups and control groups, elderly people in 
exercise groups showed greater amount of mood than control groups (McLafferty et al., 2004). 
In studies targeting on mood changes before and after physical activity, physical activity was 
also associated with improved mood in elderly people (Dalgas et al., 2010). Additionally, the 
most effective strategy for increasing elderly people’s mood has been found to be the resistance 
training, done in less than three times a week, more than 45 minutes per time and mild-to-
moderate intensity levels (Ashe et al., 2009). Furthermore, interventional evidence suggests 
that sedentary older adults’ negative emotional issues such as depression, anger, anxiety and 
tension can be declined through engaging in physical activity (Pakkala et al., 2008). For 
example, one study found that physical activity trainings, either walking or light-intensity 
resistance/flexibility training, could reduce depression symptoms among sedentary older adults, 
additionally, the effectiveness could maintain for 12 to 60 months (Motl et al., 2005).   
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Health risks of insufficient activities for older adults 
On the other hand, lack of physical activity may increase elderly people’s burden of age-
related diseases and mental problems (Stamatakis et al., 2012). Insufficient physical activity 
has been identified as one of the leading risk factors for mortality (World Health Organization, 
2009). Elderly people’s several chronic diseases behind all-cause mortality are attributable to 
their sedentary lifestyles. Evidence suggests that sedentary elderly people have greater risks of 
age-related diseases including cardio metabolic risk factors (Stamatakis et al., 2012), type 2 
diabetes mellitus (Hu et al., 2001) and stroke (Lee et al, 2003). Elderly people with less physical 
activity also experience larger burden of motion limitations and disability (Paterson & 
Warburton, 2010). For example, Christensen and colleagues (2006) found that inactive elderly 
people aged 70 years old had 5.88 times possibility to suffer disability in five years later than 
those being active regularly. In addition to the physiological limitations, age-related decreases 
in physical activity may enlarge the experience of psychological disorder such as depression, 
anger, and distress. Evidence from longitudinal studies indicates that elderly people with 
reduced physical activity over time are more likely than those engaging in physical activity 
regularly to report depression (Gudmundsson et al., 2015; Lampinen, Heikkinen, & Ruoppila, 
2000).  
 
Recommendations of health-enhancing physical activity for elderly people 
In order to reduce elderly adults’ burden of diseases and encourage their participation in 
physical activity, health organizations and behavior institutions have devoted to offering elderly 
population the types and amounts of physical activity that are of importance to prevent age-
related diseases and increase their health status. A clear and concise health recommendation 
regarding physical activity was firstly issued by the Center for Disease Control and Prevention 
(CDC) and American College of Sports Medicine (ACSM) in 1995. ACSM suggested that 
“every US adult should accumulate 30 minute or more of moderate-intensity physical activity 
on most, preferable all, days of the week” (Pate et al., 1995). In 1997, the American Heart 
Association (AHA) and ACSM updated the recommendation by adding vigorous activities (20 
min on three days per week) into the moderated aerobic physical activity (30 min on five days 
per week), and increasing muscle-strengthening activities to the guideline (Haskell et al., 2007).  
In companion to the updated recommendation for adults, ACSM issued a specific 
recommendation for older adults (Nelson et al., 2007). The recommended aerobic activity and 
muscle strengthening activity for older adults are similar to the undated guideline for adults 
from ACSM in 1997 (Haskell et al., 2007), including a minimum of 30 minute moderate-
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intensity physical activity on five days per week, or 20 minute vigorous-intensity physical 
activity on three days per week, or a combination of moderate- and vigorous-intensity activity. 
Elderly people are also recommended to engage in 8-10 exercises using the major muscle 
groups on a minimum of two nonconsecutive days a week. In order to maximize benefits of 
strength exercise, a weight should be considered that allowed 10-15 repetitions for every 
exercise. In addition to the recommended aerobic and strengthening physical activity, ACSM 
outlined some suggestions in aspects of flexibility, balance, and behavior plans. Older adults 
are recommended to conduct activities that enhance flexibility on a minimum of two days (10 
minutes /day) a week. In order to preventing injury from falls, older adults with risks of falls 
should conduct balance exercise for three or more days per week. For behavior plans, older 
adults should have plans for reaching the recommendation of physical activity.  A further 
suggestion from ACSM is that older adults with one or more medical conditions should do 
physical activity in safety. 
Subsequently, the CDC/ACSM’s recommendation for elderly people was integrated into 
the guidelines developed by the U.S. Department of Health and Human Services (USDHHS, 
U.S. Department of Health and Human Services, 2008) and World Health Organization (WHO, 
World Health Organization, 2010). Although their recommended amount of muscle strength 
and balance is consistent with ACSM, both USDHHS and WHO made small revisions to the 
guideline with respect to aerobic activities. They stated that older adults should engage in a 
minimum of 150 minutes of aerobic physical activity in moderate level, or 75 minutes in 
vigorous level, or an equivalent combination of the two intensity levels. Aerobic activity should 
be lasted in bouts of 10 minutes. Furthermore, 300 minutes of moderate-intensity physical 
activity per week or 150 minutes of vigorous aerobic activities per week are recommended to 
reach additional health benefits.  
In summary of the health-enhancing physical activity guidelines, activities in respect to 
aerobics, muscle-strengthening, balance (especially for the older adults who have poor 
mobility), and flexibility are recommended for older adults to receive health benefits. 
Specifically, it’s suggested for elderly people to perform 150 minutes per week for moderate 
aerobic physical activity, or 75 minutes per week for vigorous aerobic physical activity, or an 
equivalent combination of physical activity in moderate and vigorous intensity levels. In 
addition to aerobic activity, muscle-strengthening (8-10 muscle groups with 10-15 repetitions) 
and flexibility activities (at least 10 min in each time) should be done for two or more days a 
week. For elderly people with potential falls, balance activity for three or more days a week is 
recommended.  
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2.3 Physical activity of older adults 
Based on health-enhancing physical activity recommendations, the aim of this section is 
to summarize the extent to which older adults reach the recommended physical activity, and to 
represent their physical activity changes with increasing age.  
Limited number of elderly population worldwide shows sufficient amounts of physical 
activity to receive health benefits. Recent evidence indicates that less than one third of elderly 
people worldwide meet the recommended moderate-to-vigorous physical activity (MVPA) of 
150 minutes/week for seniors (Ding et al., 2009; Krug et al., 2013). Data from the Department 
of Health and Human Services (2008) in the US presents 26% of the U.S. older population 
aged from 65 to 74 years regularly engaged in moderate-to-vigorous physical activity, the 
percentage of which was only 18% for the older adults aged 75 years and older. The British 
Heart Foundation estimated that 58% and 52% of the elderly men and women aged 65-74 years 
in England met the recommended of weekly 150 minutes of moderate physical activity, while 
for the older adults aged 75 years and above, the proportions were only 36% and 18% for males 
and females respectively (British Heart Foundation Center, 2015). Results from the Department 
of Epidemiology and Health Monitoring in Germany showed that 18% of older adults in the 
age group of 60-69 years reached the recommended levels of physical activity, and the 
percentage was only 13.9% for older adults aged 70-79 years old (Krug et al., 2013). The 2002 
Nutrition and Health Survey in China revealed that 33% of the elderly population aged 60-74 
years old engaged in sufficiently physical activity, additionally the percentage for 75 years old 
or above was 25.3% (Ding et al., 2009). 
In addition, elderly people’s prevalence of physical activity reduces with increasing age. 
Evidence from Longitudinal studies suggests that elderly people’s amount of physical activity 
declines by 30% as age increases for 10 years. (Bijnen, Feskens, Caspersen, Mosterd, & 
Kromhout, 1998). Evidence also indicates that older elderly people are less likely to be active 
compared to younger older adults. For example, Davis et al. (2011) measured physical activity 
of older adults aged 78.1 years by accelerometers in seven days, and found that older adults 
aged 70-74.9 years were more active than those aged 80 years and older. In another example, 
similar findings showed that older elderly people’s weekly energy consumption of physical 
activity was statistically lower than those with younger age (Manini, 2010). Furthermore, 
younger older adults are more likely to achieve the recommended amount of physical activity 
compared with higher age groups. McGuire and colleagues (2006) revealed that proportion of 
older adults with sufficient physical activity decreased from 23.0% in 65-69 years group to 
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13.6% in 85 years and older group.  
All and all, with rapid growth of population aging and health care costs for older adults 
throughout the world, it is critical to find effective strategies which can help them live a healthy 
and happy life. Despite the biological ageing processes cannot be stopped through conducting 
physical activity, consistent evidence suggests that regular physical activity can decline the 
development of chronic diseases and disabling status. However, less than one third of elderly 
people worldwide meet the recommended moderate-to-vigorous physical activity of 150 
minutes/week for seniors. How to help elderly people receive health benefits through 
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3 The Setting of Parks for Physical Activity 
There is a growing interest in physical activity research targeting on the roles of physical 
environments on promoting active lifestyles at the population level. Building free and 
accessible active resources in nature, parks have been widely recognized as key environmental 
sites that provide individuals with a variety of active recreation and health benefits. The aims 
of this chapter are (1) to introduce the definition and classification of parks; (2) to summarize 
contributions of parks to physical activity, and benefits of park-based physical activity on 
public health; and (3) to review older adults’ physical activity that is engaged in parks. 
 
3.1 The definition and classification of parks 
Parks are defined by the National Parks and Recreation Association (NRPA) as “an open 
area designed for active or passive use for recreation and usually owned and maintained by a 
local government” (Mertes & Hall, 1995). Active recreational areas in parks such as 
playgrounds, sports fields and counts, swimming pools, gymnasiums and skate areas provide 
an opportunity for people to do physical activity in nature. On the other hand, passive 
recreational areas in parks such as picnic areas and shades area are supportive low-intensity 
settings, which are built for relaxation and social integration.  
Parks have been classified into six categories including neighborhood parks, school parks, 
community parks, sports complex/parks, natural parks and linear parks (Brown, Schebella, & 
Weber, 2014). They are built for different purposes, including: 
 Neighborhood parks are the basic unit of park service with 2 to 4 hectares in size and 400- 
to 800-meter distances of residential settings. They are built to serve active and passive 
recreational needs of neighborhoods.  
 School parks refer to the active settings which are built for serving school functions and 
are also available for surrounding neighborhoods during off-school hours.  
 Community parks have broader purposes than neighborhood parks, which are built to 
satisfy recreational needs in the surrounding communities. Usually they are built with 12 
to 20 hectares in size and 0.8-to 5-kilometer distances of living places.  
 Sports complex/parks are built for the needs of heavily programmed athletic and are seldom 
located in communities. They are usually built with 16 to 32 hectares in size. 
 Natural parks are built for preservation of significant natural resource and visual aesthetics. 
 Linear parks/ park trails facilitate several outdoor activities, such as cycling, hiking and 
walking. They are the off-street trail segments which link between parks and open space 
lands, or between urban and suburban areas.  
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3.2 Contributions of parks to physical activity 
Parks in neighborhoods or communities are valued as the active settings which facilitate 
residents to be physically active. The satisfied active facilities and accessible locations that are 
designated for parks play an important role in fostering physical activity specific in parks (Rung, 
Mowen, Broyles, & Gustat, 2011). Diverse types of active facilities in parks (e.g., paths and 
playgrounds) have been identified to be positively associated with park-based physical activity 
in a variety of park visitors in different demographic groups (Kaczynski, Besenyi et al., 2014). 
Some evidence also suggests that the facilities with good maintenance (Rung et al., 2011), 
lighting (Edwards et al., 2015), accessible (Cohen et al., 2012) and organized active programs 
(Loukaitou-Sideris, & Sideris, 2009) can increase physical activity in parks. For example, one 
study found that basketball courts with good-maintained surfaces than those which have poor 
condition were positively associated with greater numbers of park users and larger amount of 
energy expenditure (Rung et al., 2011). In another example, Edwards and colleagues (2015) 
found that PA areas with lighting were appeared to be associated with higher reported park use 
for physical activity compared to the PA areas which were lack of lighting. 
Evidence also reveals that individuals living in a neighborhood/community with a larger 
amount of parks are more likely to be active in their recreational time. Cross-sectional findings 
receive consistent support in a positive association between park density and increases of 
recreational activities, especially for adults and older adults (Astell-Burt, Feng, & Kolt, 2014; 
Gomez et al., 2010). For example, one study found that elderly people living in areas with 
greater park density were more likely than those living with less greenness to reach a minimum 
of 60-minute walking in leisure time (Gomez et al., 2010). Similar findings were also revealed 
in another Australian adult sample by Astell-Burt et al. (2014), who found a larger amount of 
weekly walking and moderate-to vigorous-intensity physical activity was related to higher park 
density. In addition to park density, parks with better quality and closer distances to homes play 
a key role in increasing individuals’ recreational activities such as walking. Additionally, 
maintenance of recreational walking has been found to link the green spaces built in 
neighborhoods. For example, a four-year longitudinal study, which was conducted in an adult 
sample in Australia, revealed that the initiation of recreational walking frequency was unrelated 
to any green spaces attributes, while for the maintained recreational walking, a significantly 
positive relationship was found in the presence and amount of green spaces and perceived park 
distances, adjusting for psychosocial attributes (Sugiyama et al., 2013). 
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Furthermore, accessible parks play a key role in facilitating residents to reach health-
enhancing physical activity recommendations. Experimental evidence suggests that individuals 
engage in a larger amount of moderate-to-vigorous physical activity (MVPA) in parks than 
those in other non-green spaces (Coombes, van Sluijs, & Jones, 2013; Sellers et al., 2012). 
Consistent findings also indicate that residents living in closer to parks or green spaces are 
more likely than those living further to engage in MVPA and to meet the recommended physical 
activity (Han, Cohen, & McKenzie, 2013). For example, Almanza and colleague (2012) found 
that exposure to a higher level of greenness was positively associated with larger amount of 
MVPA among children. In another example, findings from Han et al (2013) revealed that park-
based physical activity accounted for 50% of the vigorous-intensity activities for residents 
living with 0.5 miles of the park, while only explained 16% for those living within 1.0 miles 
of the parks.  
 
3.3 Contributions of parks to health 
In addition to satisfying individuals’ needs of being physically active, parks make 
contributions to promoting their health. A wide range of physiological and mental health 
benefits have been identified in the empirical research targeting on active park visitors. 
Experimental evidence suggests that park-based physical activity is linked to improving 
physiological functions such as the cardiovascular and pulmonary ability, and to preventing 
overweight (Lee & Lee, 2014; Song et al., 2014). For example, one study found that the 
Japanese adults aged 21.2 years who walked in parks had significant lower heart rates than 
those who walked in city streets (Song et al., 2014). In another example, Coombes and 
colleagues (2010) revealed that individuals living closer to parks were more likely to engage 
in physical activity and were less likely to be overweight than those who lived further from 
green areas. Furthermore, positive influence of park-based physical activity on fitness 
improvement has been evidenced in children with disability (Haney et al., 2014), while there 
is no empirical finding targets on healthy people.   
Engaging physical activity in parks also provides some mental health benefits including 
lower feelings of anxiety and increases of psychological well-being. Those living near parks or 
other green spaces are more likely to experience lower mental anxiety compared to those living 
further. Nutsford and colleagues (2013) found that every 1% increases in the percentage of 
usable green spaces for physical activity was significantly associated with a 4% decreased 
anxiety and mood disorder in an adult sample in New Zealand. Furthermore, being active in 
parks has the ability to decline stress, negative feelings, and anxiety, and to benefit 
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psychological well-being (Song et al., 2014; Wolf & Wohlfart, 2014). For example, a field 
experimental study revealed that young adult participants walking in parks were more likely 
than those walking in city areas to report larger “comfortable” and “relaxed”, and lower 
“tension-anxiety” and “fatigue” (Song et al., 2014). In the same study Song et al. (2014) also 
found walkers in parks than the control group perceived greater “vigor”. Similar findings have 
been revealed by Wolf and Wohlfart (2014), who found that adult visitors conducting walking, 
hiking and running in parks experienced strong immediate improvements in their well-being, 
mood and relaxation. 
The physiological and mental health benefits can be amplified among the individuals who 
engage in physical activity in parks (including other green spaces). Experimental evidence 
suggests that the individuals who walked in parks or green forests can receive greater 
cardiovascular and blood glucose benefits than those engaged in the same amount of walks in 
other settings (Lee & Lee, 2014). For example, one study found that young adolescents walking 
in parks had lower heart rates than those who walked in city streets (Song et al., 2014). In 
another study, decreases of blood glucose were greater for the diabetic individuals taking 30-
minute walks in a forest than those walking the same amount of time in non-greenness settings 
(Lee & Lee, 2014). Lee and Lee (2014) also revealed that greater improvement in blood 
pressure level and pulmonary function was found in forest-walking groups than the city-
walking groups. Furthermore, a larger amount of physical activity in green spaces can provide 
greater mental returns than the same activities conducted in non-green spaces. A systematic 
study found that physical activity in natural trails was associated with lower tension, confusion, 
anger, and depression, and greater feelings compared with participating physical activity in 
indoor settings (Thompson Coon et al., 2011).   
All and all, parks have been widely recognized as key environmental sites that provide 
individuals with a variety of active opportunities and health benefits. They are available without 
charge, which thus encouraging “active living” across diverse population groups. Access to 
parks also receives support in a positive relationship with increases of recreational physical 
activity. In addition, evidence on health benefits of parks suggests that park-based physical 
activity links to larger health benefits in terms of cardiovascular, blood glucose and mental 
restoration than the same amount of activity engaging in non-green spaces. 
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3.4 Physical Activity in Parks 
The amplified contributions of parks to people’s active needs and health status have been 
identified, on the other hand, the extent to which parks are used for physical activity by 
individuals is still unknown. Therefore, the purpose of the current section is to review park-
based physical activity patterns among the public, especially among older adults. In the first 
subsection, park-based physical activity will be summarized with respect to type, frequency, 
intensity levels, and temporal factors (i.e., time of day, day of week, and seasons). Considering 
older adults' decreases of physical activity as aging, they are needed to be devoted more 
attention than other age groups such as children, teens and adults. Given this reason, their park-
based physical activity patterns will be reviewed separately in the second subsection.  
 
3.4.1 Physical activity in parks among public 
Although parks are acknowledged as optimal settings for physical activity by providing 
free or low cost active resources and widespread availability, they are still underused for 
physical activity by public (Besenyi, Kaczynski, Wilhelm Stanis, & Vaughan, 2013; Kaczynski 
& Henderson, 2007). Most residents live within less than 5 miles of a park, however, findings 
of research on park visits revealed that a range of 53% to 94% of park active areas were vacant 
during systematic observation (Evenson, Jones, Holliday, Cohen, & McKenzie, 2016). 
Findings also showed that more than half of people never went to parks for active or passive 
activities (Bai et al., 2013). Furthermore, a range of 14% to 70% park visitors are observed 
using parks for sedentary activities such as picnicking, sitting and social interaction with 
families and friends (Cohen et al., 2015; Evenson et al., 2016). Only less than one third of 
surveyed or observed park visitors adopt physical activity in parks (Cohen et al., 2015; 
Dzhambov & Dimitrova, 2014)  
Focusing on active visitors in parks, individuals with different socio-demographics show 
various park-based physical activity patterns in aspects of types, frequency, and intensity levels. 
Specifically, types of physical activity observed in parks have been found to differ by age, 
gender and ethnicity. The most common types of physical activity that are observed in parks 
include organized/unorganized sports, walking, running and playground playing (Cohen et al., 
2010). Findings about age differences in physical activity types represent that children are 
likely to conducted unstructured play in playgrounds, whereas teens prefer sports such as 
playing football and tennis (Floyd et al., 2011; Spengler et al., 2011). Findings also suggest that 
adult park users are frequently observed conducting recreational activities alongside their 
children such as jumping games, riding bikes and playing football (Shores & West, 2008), 
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while for middle-to-older adults, walking and structured activities such as dancing and Chi 
gong are their common physical activity types in parks (Pleson et al., 2014). In addition to age, 
types of park-based physical activity differ between male and female park users. Females are 
often observed to engage in dancing, walking or playing with children, while males favor sports 
activities such as playing basketball and tennis in parks (Cohen et al., 2010). Furthermore, 
evidence about ethnical variety in physical activity types suggest that white park users engage 
in various activities in parks such as playing, swimming, doing fitness and skating, on the other 
hand, only playing basketball has been found to be associated with number of non-white park 
users (Kaczynski, Besenyi et al., 2014). 
Park visitors’ frequency of physical activity in parks also shows some differences by age. 
Evidence on park visits measuring by a combination of accelerators and GPS suggests that 
children are more common than other age subgroups to be active in parks. For example, Dunton 
and colleagues (2014) found that there were 41% of children participants aged 8-14 years had 
park visits (for at least 5 minutes) during the estimate weeks based on GPS data within 
neighborhood parks, and these children averagely went to parks three to four times per week. 
On the other hand, in another example targeting on middle-to-old adults (mean aged 41 years), 
frequency of being active in parks was a median of 2.3 times per week (Evenson, Wen, Hillier, 
& Cohen, 2013).  
Furthermore, several evidence suggests that intensity levels of park-based physical 
activity differ by gender, age, and ethnicity (Han et al., 2014; Price, Reed, Long et al., 2012). 
Consistent results have shown that it is more common for males than females to engage in 
vigorous activities in parks, regardless of age (Price, Reed, Long et al., 2012; Reed et al., 2012). 
Additionally, youths are more likely than other age groups to engage in moderate-to-vigorous 
activities in parks (Evenson et al., 2016; Joseph & Maddock, 2016). On the other hand, 
intensity levels of park-based physical activity by ethnicity represent inconsistent findings 
across the limited studies. One study revealed that more Asian visitors were observed being 
walking and vigorous activities in parks, followed by Whites and Blacks (Kaczynski et al., 
2011). However, two studies found that White park visitors engaged greater amount of vigorous 
activities but less walking, compared to non-White users (Price, Reed, Long et al., 2012; Reed 
et al., 2012).  
In summary, only one third of park users have been revealed to undertake physical activity 
in parks (Dzhambov, & Dimitrova, 2014). Focusing on active visitors in parks, their physical 
activity patterns including types, frequency, and intensity levels have been found to be different 
by social demographics such as age, gender and ethnicity, although some findings are 




3.4.2 Physical activity in parks among older adults 
Compared with the active park users in other age groups such as children, teens and adults, 
older adults are needed to be devoted more attention because their amount of physical activity 
has been found to be declined as age increasing. The purpose of this subsection is to summarize 
their park-based physical activity patterns in aspects of types, frequency, intensity levels, and 
temporal habits. 
Parks are not well used for physical activity by elderly park visitors. Evidence from 
several studies shows that the proportion of older adults being observed in parks is in a range 
from 1% to 9.3% (Kaczynski et al., 2011; Van Dyck et al., 2013). Additionally more than half 
of the observed elderly visitors engage in sedentary activities in parks such as picnicking, 
sitting and social interaction (Bai et al., 2013). Consistent findings also show that less than one 
third of the surveyed or observed elderly park visitors conduct physical activity in parks (Cohen 
et al., 2015; Dzhambov & Dimitrova, 2014). For example, one observation study found that 
only 23% of a large elderly sample (n =1966) residing in 50 neighborhoods were reported to 
be active in parks (Parra, Gomez et al., 2010). Findings from another observation study 
targeting on greenway trail use revealed that the proportion of elderly trail users was 14% (Price, 
Reed, Long et al., 2012).  
Focusing on elderly people’s physical activity types in parks, walking is one of the most 
common observed activities for elderly park visitors. Older adults’ favor on walking has 
received support across countries and regions (Parra, McKenzie et al., 2010; Pleson et al., 2014), 
although one study found that the most common physical activity type for elderly trail users 
was cycling (70%), followed by walking (28%) and jogging (2%) (Price, Reed, Long et al., 
2012). In addition to walking, some observation studies especially targeting on Chinese parks 
have revealed that organized activities are common to be observed in Chinese elderly park 
visitors. For example, one study found except walking, dancing classes and group exercise 
classes such as tai chi and chi gong were the main types of park-based physical activity for 
elderly visitors in Taipei, China (Pleson et al., 2014). Similar evidence was also revealed in 
other Chinese cities (Chow, McKenzie, & Sit, 2016; Tu et al., 2015).  
Only few studies have investigated the frequency and intensity levels of physical activity 
in parks among elderly people. Three studies investigated older adults’ frequency of park-based 
physical activity, and revealed consistent evidence that less than half of elderly people visit 
parks frequently. Two studies from the United States found that one third of elderly participants 
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reported using parks frequently, and about half of them went to parks occasionally (Mowen et 
al., 2007; Payne, Orsega-Smith, Roy, & Godbey, 2005). Similar findings were shown in another 
study conducted in Taipei, China, in which Pleson et al. (2014) found that nearly half (47%) of 
interviewed elder visitors (n =19) reported using green spaces for physical activity in every day, 
and 32% of them for at least 5 times a week. On the other hand, inconsistent evidence has been 
identified in elderly people’s physical activity intensity in parks. Two studies found that slightly 
more than half of elderly visitors were observed being moderate-to-vigorously active in parks. 
Specifically, Kaczynski et al. (2011) revealed that 50.9% of observed older adults in the United 
State were moderate-to-vigorously active in parks. In another study targeting on Chinese 
elderly visitors, Pleson et al. (2014) observed 41% and 12% of active older adults being active 
in vigorous and moderate levels, separately. However, inconsistent findings from trail use 
suggests that older adults were more often observed using trails for mild activities (74.2%-80%) 
such as walking at a casual pace, followed by moderate-to-vigorous physical activity (20%-
25.8%) (Price, Reed, Long et al., 2012; Reed et al., 2012).  
Limited evidence also has been presented in elderly people’s temporal habits (i.e., time 
periods, week periods, and seasons) of park-based physical activity. For time periods, morning 
has been revealed to be the typical preference of elderly park visitors. Two studies conducted 
in China found that larger than 70% of Chinese elderly park users were observed in the morning 
time period (Chow et al., 2016; Pleson et al., 2014). Another two studies conducted in Brazil 
and the United States also found similar findings (Hino et al., 2010; Price, Reed, Long et al., 
2012). On the other hand, no conclusive evidence can be drawn from few research targeting on 
elderly people’s habitual park use by week period or season. Only one study conducted by Hino 
and colleagues (2010) revealed that both older adult women and men were more often observed 
in the weekdays (7.8% and 12.4%) as compared with weekends (4.9% and 5.8%). Towards 
seasons, one study found that elderly people were most common to use trails for walking or 
vigorous activities in the spring (40.1%), followed by autumn (21.0%), winter (28.1%) and 
summer (10.8%) (Price, Reed, Long et al., 2012).  
In summary, there are two main limitations to previous evidence for elderly people’s park-
based physical activity. Firstly, few studies showed more detailed information about older 
adults’ park-based physical activity patterns in aspects of types, frequency, and intensity levels, 
and some of their findings are not consistent. Secondly, findings are still in vacancy about 
socio-demographic and temporal differences in elderly people’s park-based physical activity. 
Despite the obvious limitations, several valuable findings cannot be ignored. Evidence suggests 
that parks are not well used for physical activity by elderly park visitors in the comparison to 
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young and adult visitors. The proportion of older adults observed in parks is in a range from 1% 
to 9.3%. More than half of the observed elderly visitors use parks for sedentary activities in 
parks, and less than one third of them engage in physical activity in parks. 
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4 Theoretical Framework of Park-based Physical Activity  
Given the low proportion of elderly population being active in parks, research is needed 
therefore to emphasize the potential attributes of park-based physical activity among older 
adults. The theories and models used in research on physical activity play a key role in 
understanding the correlates and conceptual theoretical framework of park-based physical 
activity. Based on the theories and models explaining physical activity, the purposes of this 
chapter are (a) to outline the potential attributes and framework for explaining physical activity 
in parks, and (b) to propose a conceptual theoretical model for park-based physical activity.  
 
4.1 Theories and models used in research on physical activity  
The aim of this section is to posit the potential attributes and framework of park-based 
physical activity in the basis of evidence on the application of the main theories and models to 
physical activity. As shown in Figure 4.1, the theories and models used in research on physical 
activity can be classified into four theoretical approaches, namely intrapersonal approach, 
interpersonal (micro-environmental) approach, mesa-and-macro environmental approach, and 
social ecological approach. The first three approaches target on individual or environmental 
attributes of behavior changes on a single level. On the other hand, social ecological approach 
emphasizes multilevel effects from individuals, small social groups and behavior-specific 
environments on behavior changes. Based on the application of intrapersonal, interpersonal 
and mesa-macro environmental theories to physical activity, the important factors associated 
with physical activity will be shown in the first three subsections respectively, and then the 
potential attributes of park-based physical activity will be outlined. In the last subsection, the 
social ecological model developed by Sallis and colleagues (2006) will be introduced, 
facilitating us to understand the framework for explaining park-based physical activity.  
 
Figure 4.1. Theoretical approaches in physical activity research 
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4.1.1 Theories and models on intrapersonal level 
In this subsection, several psychological factors linking to individuals’ physical activity 
will be outlined from the theories and models on intrapersonal level. The theories and models 
on intrapersonal level emphasize the cognitive and affective on individuals' choices of behavior 
changes (King, Stokols, Talen, Brassington, & Killingsworth, 2002). They place greater 
attention on the behaviors and psychological factors at individual level rather than 
environmental attributes on broader levels. The intrapersonal theories and models used in 
physical activity studies include the Health Belief Model (HBM, Hochbaum, 1958), the Theory 
of Reasoned Action (TRA, Fishbein, & Ajzen, 1975), the Theory of Planned Behavior (TPB, 
Ajzen, 1985), Self-Determination Theory (SDT, Deci & Ryan, 1985), the Transtheoretical 
Model (TTM, Prochaska, DiClemente, & Norcross, 1992), the Health Action Process Approach 
(HAPA, Schwarzer, 2001) and so on. In the application of these theories and models to research 
on physical activity, the psychological correlates of physical activity which have received 
consistent support include perceived benefits and barriers to physical activity (from HBM and 
TTM), enjoyment of physical activity (from SDT), and self-efficacy (from TTM and HAPA). 
In order to clear the potential psychological attributes of park-based physical activity, influence 
of perceived benefits and barriers, enjoyment, and self-efficacy on physical activity will be 
introduced in the relevant theories and models on intrapersonal level in the current subsection.   
Perceived benefits and barriers to physical activity oriented from the Health Belief Model 
(HBM, Hochbaum, 1958), and have been successfully used in the transtheoretical model (TTM, 
Prochaska, DiClemente, & Norcross, 1992) to explain stage transitions of physical activity. 
Perception of benefits and barriers to physical activity (pros and cons of physical activity) 
refers to “a person's assessment of the benefits and obstacles of adopting a behavior” 
(Hochbaum, 1958). Hochbaum (1958) assumed that “people tend to engage in physical activity 
if they have the belief that taking action have increased benefits and decreased barriers”. 
Increases of pros and decreases of cons across stages have been revealed in the meta-analysis 
conducted by Marshall and Biddle (2001), who found that the largest ascent of perceived 
benefits from physical activity was found from Precontemplation (no intention to physical 
activity) to Contemplation (have intention to physical activity) and the smallest ascent was 
found from Contemplation to Preparation. Marshall and Biddle (2001) also indicated that the 
most pronounced decline of perceived barriers was revealed from Precontemplation to 
Contemplation, and the smallest decline was found from Action to Maintenance. These 
findings imply that perception of benefits and barriers have more ability to explain adoption of 
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physical activity rather than maintenance of physical activity.  
Compared with perception of benefits and barriers, motivation-oriented variables such as 
enjoyment of physical activity have more power to explain long-term behavior changes (Deci 
& Ryan, 1985). As a feature of intrinsic motivation in Self-Determination Theory (SDT, Deci 
& Ryan, 1985), enjoyment of physical activity has been distinguished from extrinsic motivation 
and refers to “a feeling of enjoyable and pleasure initiated from physical activity” (Hagger & 
Chatzisarantis, 2007). It has received support as a significant and positive predictor of different 
types of physical activities including walking, structured physical activity and unstructured 
physical activity, regardless of age (Salmon, Owen, Crawford, Bauman, & Sallis, 2003). 
Prospective evidence also suggests that individuals with high status of enjoyment are more 
likely to continue to be active in long term. For example, one study found that enjoyment was 
positively related to physical activity at 5-year follow-up in an elderly sample (McAuley et al., 
2007). An additional evidence indicates that enjoyment of physical activity has more power to 
explain maintenance of physical activity than physical activity adoption (Teixeira, Carraca, 
Markland, Silva, & Ryan, 2012). Compared with individuals being sedentary or active in a 
short time, those who have engaged in physical activity for more than six months are more 
likely to report enjoyable feelings of physical activity (Davey, Fitzpatrick, Garland, & Kilgour, 
2009).  
The final correlate of physical activity based on intrapersonal approach is self-efficacy, 
which was oriented from Bandura's Social Cognitive Theory (SCT, Bandura, 1986), and has 
been successfully involved in the transtheoretical model (TTM, Prochaska, DiClemente and 
Norcross, 1992) and the Health Action Process Approach (HAPA, Schwarzer, 2001) to explain 
the initiation and adherence of physical activity. Self-efficacy was defined by Bandura (1982) 
as “confidence in one's ability to take action in the faces of challenges and setbacks”. Self-
efficacy has a direct effect on the intention and adoption of physical activity (Hagger, 
Chatzisarantis, & Biddle, 2001). According to assumption of HAPA, the intention and adoption 
of physical activity are influenced by different types of self-efficacy. Motivation self-efficacy 
is directly associated with intention to physical activity, on the other hand, recovery self-
efficacy is a proximal predictor of physical activity engagement (Schwarzer, 2001). In addition 
to the predictor of physical activity adoption, some evidence also reveals that older adults’ 
confidence in health benefits from physical activity is one of the main predictors of 
maintenance of physical activity (Sniehotta, Scholz, & Schwarzer, 2005). Findings from the 
application of TTM to physical activity provide further support for evidence on self-efficacy. 
Specifically, self-efficacy has been found to be increased from Precontemplaiton to 
Theoretical Framework of Park-based Physical Activity                                                           Chapter 4 
24 
 
Contemplation, and from Prediction to Action, and to have the largest change from Action to 
Maintenance (Lippke, Ziegelmann, & Schwarzer, 2004; Schwarzer et al., 2007).  
In summary, theories and models on the intrapersonal level provide theoretical 
frameworks for understanding how psychological factors may relate to physical activity. The 
revealed psychological factors include perceived benefits and barriers to physical activity (pros 
and cons of physical activity), enjoyment of physical activity, and self-efficacy on physical 
activity. The above psychological factors deepen our understanding of the potential 
psychological influence on park-based physical activity. The evidence revealed from theories 
and models on the intrapersonal level implies perceived benefits and barriers, enjoyment, and 
self-efficacy may have effects on park-based physical activity.  
 
4.1.2 Theories and models on interpersonal level 
Besides psychological factors, individuals’ physical activity is also influenced by their 
interpersonal relationships. In this subsection, the potential interpersonal attributes of park-
based physical activity will be proposed based on the application of interpersonal-level theories 
and models to physical activity research. The core assumption of theories and models on 
interpersonal level is “a dynamic interaction among individual, micro-environments and 
behavior” (King et al., 2002). Interpersonal approach posits that an individual's behavior 
change is an outcome of influence from individual and his/her micro-environments (King et 
al., 2002; Stokols, 1996). Micro-environment can be understood as “people surrounding an 
individual, including family members, friends, colleagues and other small groups” (Stokols, 
1996). One of the best-known theories on interpersonal level, which is frequently used in 
physical activity, is social cognitive theory (SCT, Bandura, 1986, 2004). In the application of 
SCT to physical activity research, the interpersonal factor of physical activity which have been 
evidenced is social support. Its effects on physical activity will be summarized in this 
subsection.  
As an important construct within SCT, social support plays a key role in indirectly 
enhancing physical activity through self-efficacy. This construct can be understood as “the 
perceived support for physical activity received from individuals’ micro-environment, such as 
family and friends” (Heaney & Israel, 2008). Perceived social support is more likely to be an 
indirect predictor but not a direct attribute of physical activity. Meta-analytic evidence from 
Young and colleagues (2014) revealed that 20% of findings showed all direct effects estimated 
from social support to physical activity, while 86% of the eligible studies reported a 
significantly indirect effect of social-support on increases of physical activity. Evidence also 
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suggests that self-efficacy and social support influence each other bidirectionally (Bandura, 
1998). It's more likely for the individuals with more social support to have higher self-efficacy 
on physical activity, and in turn to engage in greater amount of physical activity than those 
without social support (Anderson, Wojcik, Winett, & Williams, 2006). That is to say, perceived 
social efficacy can enhance supportive relationships, and then social support can increase 
personal efficacy.  
Effects of social support on physical activity improve our understanding of the 
interpersonal influence on park-based physical activity. Interpersonal approach shows person-
plus-micro-environmental influence on individuals’ behavior. Based on this approach, the 
interpersonal theories and models focus on the triadic reciprocal causation among individual, 
environment and behavior. In the application of interpersonal theories and models to physical 
activity behavior, social support shows limited direct effects on physical activity, but has large 
indirect influence on physical activity through self-efficacy. These evidence implies that social 
support maybe also play a role in explaining context-specific physical activity, such as physical 
activity in parks. Based on the supportive evidence of social support on physical activity, social 
support can be proposed to be a potential interpersonal attribute of park-based physical activity.  
 
4.1.3 Theories and models on community (mesa-and macro environmental) level  
In addition to the micro-environmental attributes, park-based physical activity as one type 
of physical activity engaging in specific settings is likely to be linked to the contextual 
environments. The potential environmental influence on park-based physical activity can be 
explained by the theories and models on mesa-and-macro-environmental level. A core 
assumption of mesa-and-macro-environmental approach is that a whole array of environment-
based strategies have the ability to benefit all persons exposed in the mesa-and macro-
environments (Stokols, 1996). The mesa-and macro environments have been identified as “a 
multidimensional entirety encompassing physical and also social and cultural components” 
(King et al., 2002). It is proposed to function not only as a source of recreation and living, but 
also as a provider of information and social norms that can foster people to adopt and maintain 
an action. Additionally, such a function has the capacity to affect all persons in the physical and 
social surroundings, rather than focuses narrowly on individuals (Stokols, 1996).  
The mesa-and-macro-environmental theories and models used in physical activity 
research mainly include behavior setting theory (Barker, 1968), restorative environments 
theory (Kaplan, Seeman, Cohen, Knudsen, & Guralnik, 1987), the theory of urban residential 
location (Straszheim, 1987), and the theory of environmental incivilities (Taylor, 1988). In the 
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application of these theories and models to physical activity research, the mesa-and-macro-
environmental characteristics which have received consistent support for affecting physical 
activity include safety (from the theory of environmental incivilities), attractiveness (from 
restorative environments theory), features (from behavior setting theory) and accessibility 
(from the theory of urban residential location). In order to clear the potential park 
environmental attributes of park-based physical activity, influence of safety, attractiveness, 
physical activity features (facilities and amenities) and accessibility on physical activity will 
be introduced in the relevant theories and models on mesa-and-macro-environmental level.   
People’s perceptions of environment safety is likely to influence their being active in the 
spaces. Environmental safety refers to “the personal security within a specific environmental 
context, and to the condition of active facilities without risks of injury” (Bedimo-Rung, Gustat, 
Tompkins, Rice, & Thomson, 2006). It is oriented from the theory of environmental incivilities 
(Taylor, 1988), in which safety issues especially the presences of environmental incivilities 
(e.g., graffiti and broken glasses) are posited to bring fears of crime and to hinder people’ 
behavior. This assumption has received support in several context-specific behaviors such as 
active transportation and recreational activities. Consistent evidence indicates that increases of 
children’s recreational physical activity is positively related to the perceived traffic- and crime- 
related safety in neighborhoods (Davison & Lawson, 2006; Ding, Sallis, Kerr, Lee, & 
Rosenberg, 2011). Evidence also suggests that the traffic-and crime-related safety is linked to 
adult and older people’s recreational and transportation walking, although these results are less 
consistent (McCormack & Shiell, 2011; Van Cauwenberg et al., 2011). In addition to the 
personal safety about crime and traffic, safety issues of active facilities have been revealed to 
be a key priority to prevent injury for individuals being active within them, especially for 
children and older adults (Carver, Timperio, & Crawford, 2008; Chow, 2013). For example, 
qualitative findings from Chow (2013) revealed that older adults reported concern for the 
maintenance and safety of outdoor fitness equipment.  
Attractive environment is another powerful motivator that plays a role in increasing 
physical activity in specific contexts. According to the restorative environments theory, 
attractive environments refer to “aesthetical, natural, and green areas such as water features, 
parks, and other aesthetic elements, which can offer an opportunity to people for getting away 
from life routines, and for engaging in physical activity in nature” (Kaplan, 1995). Attractive 
natural spaces such as parks have the capacity to foster engagement of physical activity, 
especially those undertaken for recreational purposes (King et al., 2002). Cross-sectional 
evidence suggests that people who perceived neighborhoods to be attractive, pleasure, and 
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enjoyable are more likely to be active in the spaces (Humpel, Owen, & Leslie, 2002). 
Additional evidence indicates that natural parks with greenness can contribute to increasing 
park-based physical activity (Rung et al., 2011). Findings about greenness also have been found 
in experimental studies, in which improvement of attractiveness in a green space can attract 
individuals’ physical activity in this context (Hunter et al., 2015). On the other hand, lack of 
aesthetics may hinder individuals’ active behavior. For example, Van Cauwenberg and 
colleagues (2011) found that objectively measured presence of waste terrain, dog droppings, 
and litter on the street were negatively associated to elder people’s walking for transportation 
and recreation.  
In addition to environment attractiveness, features in neighborhoods, playgrounds, or 
parks can facilitate individuals’ active use. According to the behavior setting theory developed 
by Barker (1968), increases of physical activity on the neighborhood level can be explained by 
building devious and numerous active features in the neighborhoods. Features include active 
facilities that are available for physical activity, such as sports courts, and supportive amenities 
which can offer support for active users, such as water containers designated in parks (Barker, 
1968). There is supportive evidence that the presence and number of active facilities can attract 
individuals to be active, regardless of age. For example, consistent qualitative findings showed 
that the presence of sports counts and playgrounds played a role in increasing recreational 
physical activity among children and adolescents (McCormack, Rock, Toohey, & Hignell, 
2010). In another example, adult and older adults’ reported physical activity in parks was 
positively related to objectively-measured presence of paths (Kaczynski, Besenyi et al., 2014; 
Kaczynski, Potwarka, & Saelens, 2008). Furthermore, supportive amenities designated in parks 
such as lightings, and the features for eating and seating can indirectly foster visitors’ park use. 
For example, some studies found a positive association between observed physical activity and 
the objectively measured number of picnic tables (Bocarro et al., 2015; Floyd et al., 2011).   
The final mesa-and macro-environmental factor linking to individuals’ active lifestyle is 
accessibility, which refers to “the ability of individuals to get to the specific locations such as 
schools” (Bedimo-Rung et al., 2006). According to the theory of urban residential location, 
costs of accessibility (e.g., time of commuting) is an important factor when people choose 
residential location (Straszheim, 1987). The extent to which residential locations are accessible 
to active settings determine whether people go to these settings for physical activity. Evidence 
suggests that access to active spaces such as parks or other active facilities can increase people's 
physical activity for recreation (Cohen et al., 2007; Han et al., 2013). For example, one study 
found that distance to active facilities was significantly related to elderly people’s participation 
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in physical activity programs (Berke et al., 2006). Another example revealed that residents 
living within 1 mile of parks were nearly 35% more likely than those living further away to be 
active in parks (Cohen et al., 2007). Park professionals also posit that access within a park 
(easily move inside a park’s boundary and access to the specific facilities within parks) may 
have influence on people’s park use (Bedimo-Rung, Mowen, & Cohen, 2005; McKenzie, 
Cohen, Sehgal, Williamson, & Golinelli, 2006), although there is no empirical finding targeting 
on this point. Furthermore, access to services (e.g., access to shops) can foster residents’ active 
transportation. People are likely to select active transportation when the services are in walking 
distances (Berke et al., 2006).  
All and all, in the application of these theories and models to physical activity studies, 
several mesa-and-macro-environmental factors which have been revealed to be associated with 
physical activity include safety, attractiveness, features and accessibility. These factors help us 
to explain how mesa-and-macro environments influence individuals’ active lifestyles in the 
community level. They also broaden our understanding of park environmental characteristics 
which are proposed to foster or hinder physical activity in parks.  
 
4.1.4 Social ecological model -A multilevel theory 
Contrary to the theories and models which target on intrapersonal, interpersonal or mesa-
and-macro environmental frameworks on single levels, social ecological approach emphasizes 
people's interaction with their physical and sociocultural environments, and explain behavior 
changes in a multilevel framework (Sallis et al., 2006; Stokols, 1996). In the application of 
social ecological approach to research on physical activity, several conceptual models have 
been developed to explain context-specific physical activity such as recreational physical 
activity (Saelens, Sallis, Black, & Chen, 2003), transport-related physical activity (Giles-Corti 
et al., 2005), and use of sport facilities (Limstrand, 2008). Compared with the ecological 
models targeting on single context, social ecological model that was developed by Sallis and 
colleagues (2006) provides a more comprehensive framework by building four contexts of 
active living with multiple-level influence specific to each context. The aim of this subsection 
is to introduce this social ecological framework from Sallis and his colleagues, and its empirical 
evidence on physical activity research. 
The social ecological model from Sallis and colleagues (2006) provides an onion 
framework with multiple levels to explain physical activity in the contexts of recreation, 
transport, occupation and household. A core assumption of this model is that intrapersonal, 
social and physical environmental factors at four levels work together to affect physical activity 
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in different contexts (Sallis et al., 2006). The four levels include intrapersonal level (i.e., 
demographics, psychological variables and other intrapersonal factors), perception of 
environment (i.e., individuals' perception of physical environments), behavior settings (i.e., the 
characteristics and access of the contexts where physical activity may occur) and policy 
environment (i.e., a variety of statements and rules from policy makers). In addition to the four 
levels, socio-cultural factors (e.g., social support), physical activity information, and natural 
environments (e.g., weather) operate across levels to affect physical activity.  
In the application of this social ecological model to physical activity, principles of the 
social ecological model have received some empirical support. Evidence shows that physical 
activity in different contexts is influenced by specific context-related factors. For example, Ball 
and colleagues (2007) found walking track length and perceived neighborhood aesthetics and 
safety were positively related to walking for leisure only, while street connectivity was 
associated with transport-related walking only. In another example, Eriksson and colleagues 
(2012) revealed that vigorous physical activity was positively associated with user-pay active 
facilities for vigorous activities such as tennis clubs, but unrelated to free facilities designated 
in outdoor public spaces. Furthermore, influence from multiple levels interact and make 
synergistic effects on physical activity. Interactive effects of the individual, social and physical 
environmental factors on physical activity have been revealed in several studies, in which 
psychological influence played greater roles in increasing physical activity when built 
environments showed less support for active lifestyles (Meester, Van Dyck, Bourdeaudhuij, 
Deforche, & Cardon, 2013). For example, one study found that in communities designated with 
fewer active facilities, adults with greater perceived benefits of physical activity spent more 
time on recreational walking compared to those perceived less benefits (Ding et al., 2012).   
In summary, the advantage of social ecological approach for explaining context-specific 
physical activity is that it provides a framework for understanding the multiple effects from 
individuals, small social groups and behavior-specific environments. Compared with the 
ecological models targeting on single context, social ecological model from Sallis and 
colleagues (2006) provides a more comprehensive framework by building four contexts of 
active living with multiple-level influence specific to each context.  
 
4.2 The application of social ecological model to park-based physical activity  
The purposes of this section are (a) to explain why the social-ecological model developed 
by Sallis and colleagues (2006) is a more promising framework for applying in research on 
park-based physical activity compared with other behavior-specific social ecological models, 
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(b) to simplify Sallis’s framework in order to only focus on the levels directly associated with 
the occurrence of park-based physical activity, and (c) to posit the simplified social ecological 
model on park-based physical activity. 
 
4.2.1 The potential framework of park-based physical activity   
Compared with other context-specific models, such as the frameworks proposed for 
understanding recreational and transport-related physical activity (Giles-Corti et al., 2005; 
Saelens et al., 2003), the "onion" framework has dominant advantages for understanding 
physical activity specific in parks. Firstly, it is the unique social ecological model which 
integrates perceived environment as one level into the framework. Perception of environments 
cannot be ignored in social ecological framework because people may have different perception 
of the same physical activity resources. additionally, individuals’ behavior is based on their 
perception but not objective environment (Sallis et al., 2006). Evidence has shown that the 
correspondence of perceived and objective environmental factors is very low (Lackey & 
Kaczynski, 2009). The unsatisfied agreements between perception of environments and 
objective-measured environments imply that individuals’ perception is not always consistent 
with the objective environmental characteristics. In addition to the inclusion of perception of 
physical environment as one separate level, another advantage of the "onion" structure is that 
this social ecological model is a “general” framework, which can be used as the basis of 
behavior-specific models that are needed for application to research (Sallis et al., 2006). 
Compared with other context-specific models which focus on specific levels for explaining 
context-related physical activity, the levels including in the "onion" structure are 
comprehensive to explain physical activity in four domains. Therefore, the "onion" structure 
can be considered as a basic framework to understand park-based physical activity.  
Considering the “onion” framework is an all-encompassing model which includes a whole 
range of the levels linking to physical activity in different contexts, in the application of this 
framework to explaining park-based physical activity, it's suggested to simplify it in order to 
only focus on the levels that directly account for the occurrence of park-based physical activity 
(Stokols, 1996). Therefore, the potential framework of park-based physical activity is a 
simplified "onion" structure that has been made some revisions based on Sallis’s social 
ecological model. Firstly, social support as one of the most prominent factors in micro 
interpersonal environment is proposed to be combined into the intrapersonal level. The 
simplified social ecological framework uses social support to estimate social influence on park-
based physical activity because social support from family and friends has been identified to 
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be an important interpersonal predictor of physical activity in research based on the 
interpersonal theories and models (Bandura, 1986; Heaney & Israel, 2008). Moreover, given it 
has been suggested that behavior-specific environment plays a key role in explaining the 
behavior (Giles-Corti et al., 2005), the level of "perception of environment" in the "onion" 
framework will only target perception of the park-specific environmental factors that may 
affect park-based physical activity. Furthermore, the level of "behavior settings" will only focus 
on the specific settings in which park-based physical activity take place, namely the physical 
activity area (PA area) in parks. 
Finally, policy environment, which is the last level in the Sallis’s social ecological model, 
will be removed from the simplified framework for park-based physical activity. Despite policy 
environmental factors such as park policy have the ability to influence park-based physical 
activity, park policy may not be a proximal correlate of park-based physical activity. Evidence 
suggests that environment policy only has indirect contributions to park-based physical activity 
by intervening park environmental and social environmental factors (Hunter et al., 2015). For 
example, several natural experiments assessing the impact of "real world" park policies on 
park-based physical activity have revealed that park environment renewal could significantly 
promote park-based physical activity (Haney et al., 2014). Considering influence of park policy 
can be evaluated through social and physical environmental attributes, the simplified social 
ecological model does not include the level of park policy.  
 
4.2.2 A simplified social ecological model on park-based physical activity  
The aim of this subsection is to introduce the simplified social ecological model on park-
based physical activity. As shown in Figure 4.2, this model provides a behavior- and context-
specific framework, in which the potential attributes that might be associated with park-based 
physical activity have been outlined on three levels, including intra-and-interpersonal factors, 
perception of park environment, and the setting for physical activity: PA areas in parks.  




Figure 4.2. The application of Social Ecological Model to park-based physical activity 
 
The level of intra-and-interpersonal factors represents the intrapersonal and interpersonal 
influence on park-based physical activity. One of the important part in intrapersonal factors is 
socio-demographic variables (e.g., gender, age, marital status, and socioeconomic status), 
which have received some support in the associations with park-based physical activity (Astell-
Burt, Feng, Mavoa, Badland, & Giles-Corti, 2014; Loukaitou-Sideris & Sideris, 2009). Another 
part of intrapersonal factors is psychological variables. The potential psychological attributes 
of park-based physical activity include self-efficacy (the confidence in the capacity to conduct 
park-based physical activity), enjoyment (a feeling of enjoyable from park-based physical 
activity), the perceived benefits and barriers (assessment of the benefits and obstacles of 
adopting park-based physical activity). Although few studies have examined associations of 
these psychological factors and physical activity in park-specific context, the positive 
associations of self-efficacy, enjoyment and perceived benefits with physical activity have 
received support in the domain of recreation which is a broader context embracing parks 
(Cleland et al., 2010; Van Dyck et al., 2013). For example, one study revealed that both of self-
efficacy for and enjoyment of moderate physical activity had a significant independent effect 
on increases of recreational walking in a sample of female adults living in disadvantaged 
communities (Cleland et al., 2010). In another example, De Meester and colleagues (2013) 
indicated that perceived barriers were negatively related to objectively-measured moderate-to-
vigorous physical activity among adolescents in the United States. 
In addition to the intrapersonal factors, interpersonal factors also have potential to show 
person-plus-micro-environmental influence on individuals’ behavior. As one of the most 
important factor in interpersonal environments, social support is proposed to be an attribute of 
park-based physical activity, and is regarded as perceived support from family and friends to 
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being active in parks. Evidence has revealed some aspects of social support such as "having 
people of the same age", "park used by family or friends" and "visiting parks with companion" 
play a key role in increasing individuals’ park-based physical activity (Reis et al., 2009; Ries 
et al., 2009). Therefore, people’s park-based physical activity is proposed to be linked to both 
of intrapersonal factors and their interpersonal environments. 
The level of "perception of park environment" represents influence from perceived park 
environmental factors on park-based physical activity. Perception of park environment is of 
importance in understanding park-based physical activity because people’s decisions and 
behavior are based on their perception. Evidence has shown that people won't engage in park-
based physical activity if they are not aware of parks or not satisfied with park environment 
(Mowen et al., 2007). The proposed park environmental attributes in the simplified model are 
originated from evidence on physical activity in the mesa-and macro environment approach. 
They include park safety (personal security for adopting physical activity within parks the 
condition of active facilities without risks of injury), attractiveness (aesthetics of park 
environment), park features (the facilities and amenities built for physical activity in parks) and 
accessibility (the ability for individual to get to parks). Some studies have examined relations 
between perceptions of these park environmental characteristics and park-based physical 
activity. Although no conclusive evidence has been revealed for perceptions of safety and 
attractiveness in the relation to park-based physical activity from limited studies, perceived 
quantity and condition of park features and perceived distance to parks have received consistent 
support in promoting park-based physical activity. Findings suggest that individuals with 
satisfied with parks’ accessibility and active features are likely to be active in parks (Kaczynski 
et al., 2008; Lackey & Kaczynski, 2009).  
The level of "setting for PA (PA areas in parks)" explains influence of objectively 
measured specific context on physical activity in parks. Park-based physical activity is 
proposed to be associated with the presence/types and conditions (characteristics and access) 
of PA areas designated in parks. The presence of active areas such as sports fields and 
playground play a key role in facilitating individuals’ needs of being active in parks, regardless 
of age (Edwards et al., 2015; Kaczynski, Besenyi et al., 2014). PA areas’ conditions 
(characteristics and access) also have the ability to influence physical activity in parks. 
Mckenzie and colleagues (2006) have identified seven aspects using for assessment of PA areas’ 
conditions, they include accessible (move into/access to PA areas, unlocked), usable (well-
maintenance of PA area), dark (insufficient lighting within this PA area), empty (no active 
visitors within this PA area), equipped (provision of equipment such as basketballs), supervised 
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(provision of supervised activities by park staffs or adjunct personnel) and organized 
(organized activities such as a scheduled sports events or PE classes). Evidence suggests that 
the PA areas with good maintenance (Rung et al., 2011), lighting (Edwards et al., 2015), 
accessible (Cohen et al., 2012), and the supervised or organized PA programs (Cohen et al., 
2012) can increase physical activity in parks. For example, one study found that objectively 
measured basketball courts with good-maintained surface associated with intensity levels of 
park-based physical activity (Rung et al., 2011).  
Based on social ecological approach, this simplified model also assumes that influence of 
attributes on physical activity in parks interact across levels. Evidence shows that the 
associations between the presence of PA areas and park-based physical activity vary by socio-
demographic factors such as age, gender, and economic status (Kaczynski, Koohsari et al., 
2014; Rung et al., 2011). For example, Kaczynski, Koohsari and colleagues (2014) revealed 
that males preferred sports courts and splash pads, on the other hand, females favored 
playgrounds and trails. In the same study, they also found that younger adults aged 18-39 years 
old were likely to use playgrounds and fitness stations for physical activity, while for middle 
adults aged 40-59 years old, they were often observed in basketball counts, swimming pools 
and baseball fields (Kaczynski, Koohsari et al., 2014). Findings also identified interaction 
effects between psychosocial and environmental factors on increases of physical activity, 
although most of the findings were focused on recreational activities but not physical activity 
specific in parks (Carlson et al., 2012; Ding et al., 2012). For example, one study found that 
perceived walking facilities interacted with self-efficacy in explaining adults’ walking for 
recreation (Ding et al., 2012). Ding and colleagues (2012) further indicated that self-efficacy 
showed greater effects on adults’ recreational walking among those who had poorer perception 
of active facilities, while for the elderly participants with higher perceived park features, self-
efficacy’s effects on recreational walking did not reach significance. 
 
4.3 Summary 
This chapter showed a picture of the potential attributes and framework for explaining 
park-based physical activity, and also proposed a conceptual theoretical model for the physical 
activity specific in parks. Based on a brief review of the theories and models on intrapersonal, 
interpersonal and mesa-and-macro-environmental levels and their application to physical 
activity research, the potential attributes of park-based physical activity have been proposed, 
including intrapersonal factors (i.e., perceived benefits and barriers, enjoyment, and self-
efficacy), interpersonal factors (social support), and mesa-and-macro-environmental factors 
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(i.e., safety, attractiveness, features, and accessibility). On the other hand, the potential 
framework for park-based physical activity is a social ecological "onion" structure oriented 
from Sallis and colleagues (2006).  
Based on the proposed attributes and framework of park-based physical activity, a 
simplified social ecological model on park-based physical activity has been stated. The 
simplified framework is a behavior-specific and context-specific ecological model, in which 
the potential attributes that might be correlates of park-based physical activity have been 
identified on the levels of intra-and-interpersonal factors (socio-demographic variables, 
psychosocial factors including self-efficacy, enjoyment, perceived benefits, perceived barriers, 
and social support), perception of park environment (park safety, attractiveness, park features, 
and accessibility), and the setting for physical activity: PA areas in parks (the presence/types 
and condition (characteristics and access) of PA areas). The framework of park-based physical 
activity also posits that the intra-and interpersonal and perceived park environmental factors 
and the presence of PA areas interact across levels to influence park-based physical activity. 
All and all, the simplified social ecological framework proposed in the current chapter serves 
as a conceptual theoretical context for the subsequent systematic review in Chapter five and 
the empirical part in Chapter eight. The framework of park-based physical activity could also 
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5 Systematic Review: Correlates of Physical Activity in Parks 
As increases in the number of studies examining how park-based physical activity can be 
explained by the social ecological attributes from intrapersonal to park environmental levels, 
an undated review is requested to guide the evidence-based research targeting on the 
mechanism of park-based physical activity. Based on the conceptual theoretical framework for 
park-based physical activity, the purpose of this chapter is to provide an overview of social 
ecological attributes associated with park-based physical activity. Specifically, the cross-
sectional and longitudinal evidence will be systematized targeting on the relationships between 
park-based physical activity and attributes on the levels of intra-and-interpersonal factors, 
perception of park environment and the physical activity settings: PA areas in parks.   
 
5.1 Literature search, data collection process, and characteristics of eligible studies 
Literature search 
Following the PRISMA statement, a literature search for studies assessing associations 
between park-based physical activity and the social ecological attributes was conducted by the 
author in the last week of September 2015. Four electronic databases on health (Medline and 
Embase), psychology (PsycINFO), physical activity (SPORTDiscus), and one interdisciplinary 
databases (Web of Science) were searched for English peer-reviewed articles published up to 
October 2015. Keywords searches within titles and abstracts were undertaken for the following 
elements: ‘physical activity in parks’, ‘intra-and-interpersonal factors’, ‘park environment’ (see 
Table A-1). Reference lists of the identified literatures and previously published reviews were 
also checked for additional articles. Corresponding authors of the literatures were contacted if 
there was any missing information (e.g., research methods).  
The identified studies from databases and other sources were eligible if they (a) published 
in English peer-reviewed journals; (b) investigated physical activity in parks or PA areas within 
them in any form; (c) examined the relationships between park-based physical activity and at 
least one of attributes on the levels of intra-and-interpersonal factors, perception of park 
environment and the PA settings (PA areas in parks). All results (adjusted and unadjusted) 
regarding statistical tests of associations between these correlates and physical activity in parks 
were considered for the review; and (d) used quantitative methodologies for data collection and 
analysis, mixed-methods studies including quantitative analysis were taken into account. 
Studies were excluded from further consideration if they (a) were only descriptive results; (b) 
were qualitative studies, reviews, experimental studies, reports, and dissertations; (c) didn’t 
measure park-based physical activity or any of the social ecological attributes; (d) combined 
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several items assessing environmental changes as a composite score; (e) focused on open/green 
spaces which were not located within parks; and (f) focused on unhealthy, overweight, disabled 
or institutionalized participants. Selection of eligible studies was conducted by the author. After 
removing duplicate articles, the titles and abstracts of literatures were screened to determine 
their eligibility for inclusion. Then all remaining papers were retrieved and assessed for 
eligibility by full-text. A flow chart of the literature search was presented following PRISMA 
statement in Appendix B Figure A-1.   
 
Data collection process 
Data extraction was conducted by the author of the current dissertation. The following 
were recorded and tabulated: (a) first author, publication year, and record number; (b) sample 
characteristics including country of origin, sample size (parks and participants), and the gender 
and age of participants, (c) methodologies including study designs, measurements of park-
based physical activity and attributes, and data analysis (adjusting variables were outlined if 
possible), (d) the social ecological attributes that were investigated, and (e) dependent variables 
(park-based physical activity). When specific socio-demographic groups were studied, age was 
categories as follows children (i.e., 0-12 years old), teens (i.e., 13-17 years old), adults (i.e., 
18-59 years old), and elderly people (at least 60 years old). When the factor could not be 
categorized due to lack of specificity, a more general category was created (e.g., unspecified 
active facility). 
Direction of associations between park-based physical activity and environmental 
attributes was coded as significant positive “+”, significant negative “-”, or insignificant “ns.”. 
If analyses were conducted separately for male and female participants, “M” or “F” were added 
in superscript. If analyses were conducted for different age subgroups, superscript numbers of 
“C”, “T”, “A”, and “E” were indicated for children, teens, adults and elderly people, separately. 
A distinction was also made between perceived and objective measurements (Italics font vs. 
regular = perceived vs. objective physical activity measures; bold font vs. regular = perceived 
vs. objective environmental measures) and between univariate and multivariate analysis 
(underline font vs. regular = univariate vs. multivariate analysis). 
 
Characteristics of eligible studies 
The search of databases provided a total of 4514 studies of which 2685 were unique. 
Among these, 2535 studies were discarded after evaluation of abstract and the full-text of the 
remaining 150 studies were examined for eligibility. Sixteen studies met the eligible criteria 
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and were included in the systematic review. Four additional studies were included by checking 
references from identified articles and published reviews. Finally, 20 studies were identified by 
two researchers independently and were extracted in Table A-2.  
Study characteristics of the 20 articles are presented in Table A-3, two third of the 
identified studies (n = 14) were conducted in the United States with the remaining studies 
conducted in countries including Canada (n = 2), Australia (n = 1), Brazil (n = 1) and China (n 
= 1). Only one study was conducted both in the United States of America and Belgium. Results 
were stratified by age for one study, were reported for only one age subgroup by five studies, 
and for combined age by 14 studies. Four studies showed findings stratified by gender, and the 
other 16 studies combined gender. All of the eligible studies employed cross-sectional designs, 
of these, seven studies measured self-reported park-based physical activity and 13 studies 
measured by direct observation instruments. Four studies used self-reported measures of social 
ecological attributes, thirteen studies used objective measures, and three studies used both of 
perceived and objective measures. Four studies examined associations of park-based physical 
activity with attributes only at intra-and interpersonal factors, four studies examined 
associations with perceived park environmental attributes, and five studies examined 
associations with attributes on the level of PA areas. There were additional five studies which 
examined attributes at different levels. Only two studies examined interaction effects of social 
ecological attributes on park-based physical activity.  
 
5.2 Intra-and-interpersonal correlates 
The purpose of this section is to synthesize findings of the associations between park-
based physical activity and attributes on the intra-and interpersonal level. As shown in Table 
A-3, a total of 11 studies examined the associations between park-based physical activity and 
six intra-and interpersonal factors. The six intra-and interpersonal factors included four socio-
demographic variables (i.e., age, gender, ethnicity, and neighborhood income) and two 
psychosocial variables (perceived barriers and social support).  
 
Socio-demographic variables 
The majority evidence shows a significant relationship of park-based physical activity to 
age, gender, and ethnicity. More than 70% of findings (five out of seven studies) revealed that 
adult and older people were less likely than children and teens to be active in parks (Babey, 
Tan, Wolstein, & Diamant, 2015; Floyd, Spengler, Maddock, Gobster, & Suau, 2008; 
Kaczynski et al., 2011; Reed et al., 2012; Tu et al., 2015). These studies also indicated that 
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elderly visitors were least observed engaging physical activity in parks. An additional two 
studies targeting on young park visitors found that teens conducted greater park-based physical 
activity compared to children (Floyd et al., 2011; Ries et al., 2009). Similar evidence has been 
found in interaction effects between age and organized activities on increases of young people’s 
park-based physical activity. Bocarro et al. (2015) found that the presence of organized 
activities was positively associated to teen’s park-based physical activity, while for children, 
the association did not reach significance.  
Gender and ethnicity also receive some support in the relation to park-based physical 
activity. most of studies (five out of eight) found that male park visitors were more active than 
females, regardless of age (Babey et al., 2015; Floyd et al., 2011; Floyd et al., 2008; Kaczynski 
et al., 2011; Reed et al., 2012; Ries et al., 2009). On the other hand there were another two 
studies which revealed an unrelated relationship between gender and park-based physical 
activity (Floyd et al., 2008; Spengler et al., 2011), and one study which revealed female Chinese 
were more likely than males to engage in park-based physical activity (Tu et al., 2015). With 
respect to ethnicity, 75% of the evidence from four independent studies identified a significant 
association between ethnicity and physical activity in parks. Three studies revealed that White 
park visitors were more likely than non-White to be active in parks (Babey et al., 2015; Reed 
et al., 2012; Ries et al., 2009). On the other hand, one study found that Asian people engaged 
greater physical activity in parks than other race groups (Kaczynski et al., 2011). 
In contrast to the consistent evidence on age, gender, and ethnicity, mix findings have 
been found in three studies with respect to the associations between park-based physical 
activity and neighborhood income. One study revealed greater park-based physical activity in 
higher-income neighborhood (Cohen et al., 2012), while the other two studies revealed 
inconsistent findings (Spengler et al., 2011; Van Dyck et al., 2013). Spengler et al (2011) found 
that the association between neighborhood income and intensity levels of park-based physical 
activity was significant for children in Tampa, but not in Chicago. In another study, Van Dyck 
et al. (2013) revealed that neighborhood income was unrelated to number of visitors walking 
in parks, but was negative related to number of those doing vigorous physical activity in parks.  
 
Psychosocial factors 
Only two psychosocial factors, namely perceived barriers and social support, have been 
examined in the relation to park-based physical activity. One study found that the associations 
between perceived barriers and park-based physical activity varied by gender (Ries et al., 2009). 
Findings from Ries et al. (2009) showed that girls’ reports of park-based physical activity were 
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negatively related to lack of lightings, active facilities, and accessibility to parks, on the other 
hand, these barriers were not significant in boys. In addition to perceived barriers, inconsistent 
evidences has been revealed in the associations between social support and park-based physical 
activity. One study found that perceived presence of friends and family in parks was related to 
increases of young people’s reported park-based physical activity (Ries et al., 2009). Similar 
findings have been revealed by another two studies, in which children and teenagers’ observed 
park-based physical activity was positively related to objectively measured presence of active 
children, regardless of gender (Bocarro et al., 2015; Floyd et al., 2011). On the contrary, in the 
same study conducted by Floyd et al. (2011), findings showed that the observed young visitors’ 
park-based physical activity were negatively associated with the presence of parents or non-
parental supervisors. Additionally, findings from Bocarro et al. (2015) revealed the same results 
in females but not for males. Bocarro et al. (2015) identified that male children and adolescents’ 
park-based physical activity was negatively related to the presence of parents, and unrelated to 
the presence of non-parental supervisors.  
In summary, both gender and age are the most consistent socio-demographic correlates of 
physical activity in parks. On the other hand, findings for ethnicity and neighborhood income 
lack consistency. Furthermore, limited studies have examined the associations between park-
based physical activity and psychosocial factors. Except perceived barriers and social support 
received few and inconsistent evidence, other psychosocial factors such as self-efficacy, 
enjoyment, and perceived benefits have not been examined in park studies.  
 
5.3 Perceived park environmental correlates 
In addition to intra-and-interpersonal correlates, social ecological model suggests that 
examining individuals' perceptions of park environment is also crucial for understanding 
physical activity in parks. The purpose of this section is to summarize findings of the 
associations between park-based physical activity and perceived park environmental factors. 
Generally, four perceived park environmental factors, namely safety, attractiveness, features, 
and accessibility, have been assessed in the relation to park-based physical activity in seven 
independent studies.  
Inconsistent findings were found in the associations between perceived park safety and 
park-based physical activity. Although two studies found similar results that perceived crime-
related safety in parks was positively associated with teenagers’ physical activity in parks 
(Babey et al., 2015; Ries et al., 2009), another study revealed unrelated association for young 
males and females (Reis et al., 2009). In addition to the samples of teenagers, inconsistent 
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evidence also has been found in combined samples. Two studies found an unrelated association 
between perception of crime-related safety or unsafety locations in parks and increases of 
perceived park-based physical activity (Bai et al., 2013; Cohen et al., 2012), while another 
study conducted by Cohen and colleagues (2010) indicated that there was a negative 
relationship between perceived crime-related safety and objectively measured physical activity 
in parks  
Only two studies examined the relation of park-based physical activity to perceived park 
attractiveness, and received inconsistent evidence. Findings identified that perception of 
attractiveness in parks can increase self-reported park-based physical activity for young people 
(Ries et al., 2009), but not for adult or older visitors (Bai et al., 2013). Bai et al. (2013) showed 
an unrelated association between attractiveness and park-based physical activity in an 
American sample aged 18-64 years old. An additional finding from Bai et al. (2013) was that 
perceived cleanliness in parks was negatively related to increases of self-reported physical 
activity in parks.  
Larger than 50% of results showed a positive association of park-based physical activity 
with perception of park features and accessibility. Although one study found a non-significant 
association of perceived physical activity in parks with the reported presence and maintenance 
of active facilities built in parks in an adult and older sample in the United States (Bai et al., 
2013), another two studies found that the self-reported presence of facilities and amenities was 
positively related to teenagers’ increases of park-based physical activity measured by perceived 
tools (Reis et al., 2009; Ries et al., 2009). With regard to perceived accessibility to parks, three 
studies showed that young people who reported walkable distances from home to parks were 
more likely to use parks for physical activity (Babey et al., 2015; Reis et al., 2009; Ries et al., 
2009), although the supportive findings from Reis et al. (2009) were only revealed in female 
teenagers, not in males. On the other hand, another study showed a non-significant relation 
between perceived park distance and self-reported park-based physical activity in a Canadian 
adult and older sample (Lackey & Kaczynski, 2009). 
In summary, only few studies (no more than four studies for each factor) examined the 
associations between perceived park environmental factors and park-based physical activity. 
Additionally, except the supportive evidence for features and accessibility (park distance), no 
conclusive evidence has been revealed for perceptions of safety and attractiveness. 
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5.4 The settings of park-based physical activity: PA areas in parks 
The last level of the simplified social ecological model of park is “the settings for physical 
activity: PA areas in parks”. The presence/types, and condition (characteristics, and access) of 
PA areas in parks are proposed to play a key role in increasing individuals’ park-based physical 
activity. The purpose of this section is to outline findings of the associations between park-
based physical activity and the presence/types, and condition (characteristics, and access) of 
PA areas in parks.  
 
The presence/types of PA areas 
Unspecified active areas receive supportive evidence on a positive relationship with park-
based physical activity in five studies. Specifically, positive associations between observed 
park-based physical activity and observed number of active facilities were found in a sample 
of American boys and girls aged 10-13 years (Loukaitou-Sideris & Sideris, 2009) and another 
sample of American urban females (Bocarro et al., 2015). although a non-significant 
association was found in a sample of American young people under 18 years (Floyd et al., 
2011). Targeting on perceived measures of park-based physical activity, although one study 
revealed an unrelated relationship between observed number of active facilities and perceived 
park-based physical activity in Australian teens from 12 to 15 years (Edwards et al., 2015), 
another study found a positive relationship in American adults (Kaczynski et al., 2008). 
In addition to unspecific active areas, evidence for more specific active spaces including 
sports courts/fields, trails/paths, playing areas, fitness stations, and swimming pools has been 
synthesized. Results demonstrate an unrelated relationship between sports courts/fields and 
park-based physical activity in six studies. Only twenty-five percent of records showed the 
presence and number of sport courts/fields were positively associated with self-reported or 
objectively-measured physical activity in parks. Observed measures of park-based physical 
activity were found to be associated with the presence of basketball court and sports fields in a 
sample of American adults (Rung et al., 2011), and with the number of courts in American 
children (Floyd et al., 2011). In contrast, another two studies revealed a non-significant 
association between perceived park-based physical activity and observed presence of football 
fields and basketball courts in Australian children (Edwards et al., 2015) and Canadian adults 
(Kaczynski et al., 2008). Age and gender variations in the associations between park-based 
physical activity and observed presence of sports courts/fields have been presented in two 
studies (Bocarro et al., 2015; Kaczynski, Besenyi et al., 2014). Bocarro and colleagues (2015) 
showed the observed presence of sports courts was positively related to a greater amount of 
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park-based physical activity observed in American males but not in females. In another study, 
Kaczynski, Besenyi et al. (2014) found that the increases of self-reported park-based physical 
activity were significantly associated with the presence of basketball courts and tennis courts 
in adults, whereas non-significant association was identified in elderly people. 
Convincing evidence for a positive relationship has been found in the associations of park-
based physical activity with trails/paths and green areas. Self-reports of park-based physical 
activity were positively related to observed presence of paths/trails in Australian children 
(Edwards et al., 2015), Canadian adults (Kaczynski et al., 2008), and American females and 
adults (Kaczynski, Besenyi et al., 2014), but was unrelated in a sample of American males or 
seniors (Kaczynski, Besenyi et al., 2014). With regard to greenness, although two findings 
showed that the presence of greenness was unrelated to increases of reported park-based 
physical activity (Kaczynski, Besenyi et al., 2014; Kaczynski et al., 2008), another three results 
from two independent studies found supportive evidence for green areas (Edwards et al., 2015; 
Rung et al., 2011). The two studies revealed that objectively-measured presence of greenness 
was associated to perceived and objectively-measured park-based physical activity (Edwards 
et al., 2015; Rung et al., 2011). 
Mix evidence has been revealed on playing areas (i.e., playgrounds and skate areas) in 
relation to park-based physical activity in four independent studies (Besenyi et al., 2013; 
Edwards et al., 2015; Kaczynski et al., 2008; Rung et al., 2011). A positive association was 
objectively revealed between the presence of playgrounds and park-based physical activity in 
a sample of American adults (Rung et al., 2011), whereas a non-significant association was 
revealed in a sample of Canadian adults (Kaczynski et al., 2008). The associations of park-
based physical activity with skate areas and playgrounds are varied by gender and age. The 
presence of skate areas was positive among Australian children and American adults (Edwards 
et al., 2015; Kaczynski, Besenyi et al., 2014), whereas non-significant effects were revealed 
among US females, males and elderly people (Kaczynski, Besenyi et al., 2014). Although the 
presence of playgrounds was positively related to the park-based physical activity in a sample 
of US females and adults (Kaczynski, Besenyi et al., 2014), the association was unrelated in 
Australian children (Edwards et al., 2015), and in a sample of American males and seniors 
(Kaczynski, Besenyi et al., 2014). 
Only few studies examined the associations of park-based physical activity with fitness 
stations or swimming pools. Findings from two studies were mix in the associations between 
the presence of fitness stations and perceived park-based physical activity (Edwards et al., 2015; 
Kaczynski, Besenyi et al., 2014). Edwards et al. (2015) found an unrelated relationship between 
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perceived park-based physical activity and objectively measured the presence of fitness station 
in Australian children, whereas Kaczynski, Besenyi, and colleagues (2014) found the 
association was positive in a sample of American seniors. In terms of the relations between the 
presence of swimming pools and perceived park-based physical activity, no significant 
association was revealed in two studies (Kaczynski, Besenyi et al., 2014; Kaczynski et al., 
2008).  
 
The conditions (characteristics and access) of PA areas 
With regard to the conditions of PA areas, findings for PA areas’ characteristics (i.e., 
lightings, usable/maintenance, supervised, and organized) and accessibility have been 
summarized. For lightings, 60% of evidence in three independent studies shows a positive 
association between lightings in PA areas and park-based physical activity. Edwards et al. (2015) 
identified that objectively measured number of lightings around courts could increase teens’ 
reports of park-based physical activity. Similar findings have been revealed in another study 
targeting on teenagers, in which the association between the presence of lighting and park-
based physical activity was positive in girls aged 14-18 years old, but was unrelated in boys 
(Reis et al., 2009). On the other hand inconsistent findings of lightings are shown by Van Dyck 
et al. (2013), who indicated that the presence of lightings was significantly related to number 
of users walking in parks, while was unrelated to number of those doing vigorous activities.  
Except lightings, evidence for the other factors in the conditions of PA is limited and 
inconsistent. Few studies have examined the associations of park-based physical activity with 
maintenance of PA areas or accessibility within PA areas. Two separated studies revealed mix 
findings for the relation between  park-based physical activity and maintenance of PA areas 
such as playgrounds, sports fields (Rung et al., 2011; Spengler et al., 2011). Spengler et al. 
(2011) found a non-significant association of observed intensity levels of park-based physical 
activity with maintenance of playgrounds and fields for children in Tampa, while for children 
in Chicago, the associations were negative. Inconsistent findings were also revealed by Rung 
et al. (2011), who identified that energy consumption of park-based physical activity measured 
by observation was unrelated to maintenance of PA areas including basketball courts, sports 
fields, greenness, or playgrounds. But in the same study Rung et al. (2011) found that intensity 
levels of park-based physical activity were positively related to maintenance of basketball 
courts, and was unrelated to maintenance of sports fields or playgrounds, additionally, the 
association was negative for maintenance of greenness. For accessibility within PA areas, only 
one study examined the relation between access within parks and park-based physical activity. 
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Cohen et al. (2012) found that objectively measured accessibility within parks was positively 
related to increases of energy consumption of park-based physical activity. 
Furthermore, evidence lacks consistency in the relation of park-based physical activity to 
the provision of supervised and organized activities in PA areas. Although one study found that 
increasing number of supervision in parks was correlated to greater energy consumption of 
physical activity in parks (Cohen et al., 2012), another two studies did not reach supportive 
evidence (i.e., a negative or non-significant relation) for the presence of supervised activities 
(Bocarro et al., 2015; Floyd et al., 2011). Unsupported results also have been found in four 
studies estimating effects of organization on increases of park-based physical activity. Only 
one finding from Cohen et al (2012) revealed a positive association between the number of 
organized activities and park-based physical activity. On the other hand, findings in another 
three studies focusing on children and adolescents indicated a negative or non-significant 
association between the presence of organized activities and park-based physical activity 
(Bocarro et al., 2015; Floyd et al., 2011; Loukaitou-Sideris & Sideris, 2009). An additional 
finding from Bocarro et al. (2015) revealed gender differences in their association. Bocarro and 
colleagues (2015) found that girls aged 0-18 years old engaging in organized activities in park 
were more likely to be active in PA areas with greater number of active facilities.  
All and all, this section synthesized evidence for the associations of park-based physical 
activity with the presence/types and conditions of PA areas. Around 60% of evidence indicates 
that the presence and number of PA areas play a role in increases of park-based physical activity. 
Focusing on specific types of PA areas, consistent evidence suggests that park-based physical 
activity is positively associated with the presence of trails/paths and green areas in parks, but 
is unrelated to sports fields and counts. Focusing on condition of PA areas, lightings provide 
positive influence to facilitating physical activity in parks. On the other hand, there is no 
conclusive drawn for the associations of park-based physical activity with usable/maintenance, 
supervision, organization, and accessibility within PA areas.  
 
5.5 Summary 
An overview of the cross-sectional and longitudinal evidence for the social ecological 
attributes of park-based physical activity on the levels of intra-and-interpersonal factors, 
perception of park environment and PA areas in parks has been systematized in 20 eligible 
studies. There is still a gap in understanding the social ecological attributes of park-based 
physical activity. In the intra-and interpersonal factors, except age and gender which are the 
most consistent correlates of park-based physical activity, only perceived barriers and social 
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support have been examined in previous studies but received inconsistent evidence. The non-
significant findings does not imply that the two psychosocial factors have no relation to park-
based physical activity, but might reflect differences in sample characteristics, measurement 
tools or data analysis across studies. The other psychological factors including self-efficacy, 
enjoyment, and perceived benefits, which have not been examined in park studies, are of 
importance to be examined in future research in order to show their contributions to physical 
activity in parks.  
For the perceived park environmental factors, evidence suggests that individuals with 
greater perception of park features and park distance are more likely to be active in parks. On 
the other hand, there is no conclusive evidence has been revealed for perceptions of safety and 
attractiveness. The lack of consistency in findings could be due to self-reported measurement 
errors during assessing perceived park safety and attractiveness (Sallis, Prochaska, & Taylor, 
2000). Most available perceived measures of park environment can be considered as first-
generation tools existing limitations in reliability and validity (Floyd, Taylor, & Whitt-Glover, 
2009). Future research is needed to improve the quality of measure by refining in various 
social-ecologic contexts. 
With regard to the level of PA areas, development of paths/trails, greenness and lightings 
are important park design that makes great contributions to enhancing physical activity in parks. 
The last section has demonstrated consistent evidence for the positive associations of park-
based physical activity with the presence of paths/trails, greenness, and lightings. The link 
between trails/paths and park-based physical activity may suggest that people are likely to 
conduct walking, jogging, and cycling in parks. One possible mechanism proposed for the 
contributions of greenness to park-based physical activity is that experiencing ‘green’ spaces 
play a great role in psychological benefits such as reduced negative emotions and better 
energies (Triguero-Mas et al., 2015). Furthermore, positive findings of lightings suggests that 
presence of lighting in parks make the outdoor environments more conductive for people to be 
active during nighttime (Ngesan, Karim, & Zubir, 2012).  
In addition to the consistent findings at the level of PA areas, several PA areas and their 
conditions still lack conclusive evidence. Less than half of evidence identifies a significant 
relationship between the presence of playing areas (including playgrounds and skate areas) and 
increases of park-based physical activity. The mixed evidence is inconsistent with the review 
of qualitative findings, in which playgrounds was found to be important for people being active 
in parks (McCormack et al., 2010). Inconsistency between qualitative and quantitative findings 
of playing area can be understood by the lack of agreements between perceived and 
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objectively-measured playing areas (Lackey & Kaczynski, 2009). Furthermore, some 
conditions of PA areas including usable/maintenance, supervised, organized, and accessible did 
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6 Summary of the Limitations in Previous Studies 
Evidence for elderly people’s physical activity in parks and its social ecological attributes 
has been summarized in Chapter 3 and Chapter 5, respectively, limitations to the previous 
evidence cannot be ignored. The first purpose of this chapter is to outline limitations in the 
studies investigating park-based physical activity among older adults, and assessing the social 
ecological attributes of park-based physical activity on the levels of intra-and-interpersonal 
factors, perception of park environment and PA areas in parks. Based on the summary of 
limitations in previous studies, the second purpose is to present the specific research questions 
for the following empirical part.  
 
6.1 Limitations in previous studies 
There are four limitations to previous evidence for elderly people’s park-based physical 
activity. Firstly, evidence on older adults’ park-based physical activity patterns is seldom and 
inconsistent. Previous evidence suggests that parks are not well used for physical activity by 
elderly people. Some findings showed that more than half of elderly park users engaged in 
sedentary activities in parks such as picnicking, sitting and social interaction (Bai et al., 2013). 
Findings also represented that less than one third of surveyed or observed elderly park visitors 
conducted physical activity in parks (Cohen et al., 2015; Dzhambov & Dimitrova, 2014). 
However, few of these previous studies investigated more detailed information of older adults’ 
park-based physical activity patterns such as types, frequency, and intensity levels, and their 
findings are not consistent. For example, some indicated that a larger amount of older adults 
engaged in MVPA in parks rather than mild activities (Pleson et al., 2014), whereas the others 
revealed that older adults were more often observed using trails for mild activities, followed 
by moderate-to-vigorous activities (Price, Reed, Long et al., 2012). Investigating elderly 
visitors’ physical activity patterns in park can benefit our understanding about how parks as 
active domains contribute physical activity in elderly people.  
Secondly, evidence for active older adults’ park-based physical activity by social 
demographic characteristics is still in vacancy. Although some park studies showed that elderly 
males were more likely than females to be active in parks, and that Asian elderly people were 
more often than White older adults to visit parks with family and organized groups (Price, Reed, 
Long et al., 2012; Tinsley, Tinsley, & Croskeys, 2010). No conclusion can be drawn based on 
the limited findings from no more than three independent studies (Pleson et al., 2014; Price, 
Reed, Long et al., 2012; Tinsley et al., 2010). Future studies should provide more findings 
about social demographic information (e.g., gender and ethnicity) of the elderly people being 
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active in parks. These findings can help park professionals understand of how park environment 
attenuate or exacerbate park use disparities, and can also help policymakers make rules and 
organize activities for specific subgroups of elderly people.  
Thirdly, limited evidence has been presented in elderly people’s temporal habits (time 
periods of a day, day periods of a week, and seasons) of park-based physical activity. Despite 
consistent findings indicate that morning is possibly the typical preference for Chinese, 
Brazilian, and American elderly park visitors (Chow et al., 2016; Hino et al., 2010; Price, Reed, 
Long et al., 2012), little is known about the elderly people’s habitual park use in week periods 
and seasons. Except two studies which examined week periods and seasons in relation to park-
based physical activity among older adults (Hino et al., 2010; Price, Reed, Long et al., 2012), 
no more evidence has shown the extent to which elderly people’s physical activity in parks 
differ by week period or season. Considering older adults have reported inclement weather as 
barriers to conducting physical activity (Mathews et al., 2010), research is needed to provide 
additional evidence on elderly people’s physical activity in parks by temporal factors.  
The fourth limitation of previous studies assessing elderly people’s park-based physical 
activity is that no evidence shows elderly people’s physical activity in the specific PA areas 
built in parks. PA areas as the main active spaces in parks provide an opportunity for people to 
use the active facilities within them for physical activity (e.g., using green areas for active 
games). Despite some studies examined the associations between the presence and number of 
PA areas and increases of park-based physical activity for elderly people (Kaczynski, Besenyi 
et al., 2014), few evidence identified how elderly people use PA areas for physical activity. 
Except one study which observed elderly people’s trail/path use by socio-demographic 
characteristics and temporal factors (Price, Reed, Long et al., 2012), and another study which 
investigated older people’s use of fitness equipment in parks by semi-structured interviews 
(Chow, 2013), no more finding has shown elderly people’s physical activity in specific PA areas 
in parks. The unknown information includes how about the types of physical activity by PA 
areas, and whether the physical activity observed in specific PA areas differs by intensity, socio-
demographic characteristics, and temporal factors. These information can provide more detail 
information about how elderly people use the active spaces and facilities within parks for 
physical activity.  
In addition to the four limitations to evidence for the elderly people’s park-based physical 
activity, some shortages are needed to be outlined in the studies examining social ecological 
attributes of park-based physical activity in aspects of intra-and-interpersonal factors, 
perception of park environment, and PA areas. Considering intra-and-interpersonal correlates, 
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there is a gap in an understanding of the psychosocial attributes of park-based physical activity. 
Several psychosocial factors including self-efficacy, enjoyment, and perceived benefits have 
not been examined in park studies. Although these factors have been assessed in the physical 
activity for recreation and transportation (Carlson et al., 2012; Ding et al., 2012), there is no 
research examining them in relation to  physical activity in parks. The psychosocial factors that 
have been examined in park studies are only perceived barriers and social support (Bocarro et 
al., 2015; Ries et al., 2009), however, both of them receive inconsistent evidence in the relation 
to park-based physical activity. Given the notable limitations to psychosocial attributes of park-
based physical activity, future research is therefore needed to estimate the psychosocial 
attributes of park-based physical activity.   
In respect to findings of the associations between perceived park environmental factors 
and park-based physical activity, despite evidence suggests that individuals with greater 
perception of park features and park distance are more likely to be active in parks, there is no 
conclusive evidence has been revealed for perceptions of safety and attractiveness. Evidence 
shows inconsistency for the association between perceived park safety and park-based physical 
activity. Some revealed that perceived park safety was positive related to increases of park-
based physical activity (Babey et al., 2015; Ries et al., 2009), on the other hand, some found 
their associations were non-significant (Bai et al., 2013; Cohen et al., 2012). Inconsistent 
evidence is also shown for the association between park-based physical activity and perceived 
attractiveness in only two independent studies (Bai et al., 2013; Ries et al., 2009). These 
inconsistent findings warrant for further investigation to perceived park environmental factors 
in relation to park-based physical activity. 
Mix findings also limit our understanding of the associations between types of PA areas 
and park-based physical activity. Although the presence of trails/paths and green spaces have 
been revealed to be consistently related to increases of individuals’ park-based physical activity 
(Edwards et al., 2015; Kaczynski, Besenyi et al., 2014), several type of PA areas including 
playgrounds, skate areas, fitness stations, and swimming pools have not received consistent 
evidence. Little is known about how these PA areas facilitate or hinder elderly people’s physical 
activity in parks. Some evidence has represented the associations between presence/types of 
PA areas and park-based physical activity in combined samples (Kaczynski et al., 2008; Rung 
et al., 2011), however, seldom studies examined the associations in older adults, except the 
study conducted by Kaczynski, Besenyi et al. (2014), who revealed non-significant evidence 
on the relationships of perceived park-based physical activity to objectively-measured presence 
of PA areas in an American elderly sample. Better understanding of how types of PA areas 
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influence elderly people’s physical activity can aid in reconstructing PA areas within parks to 
provide more activity-friendly park environment for elderly people. Consequently, more 
empirical evidence is called for in future research to examine the association outside the 
American contexts, and provide more information about elderly people’s preference of PA area 
in parks.  
Although some studies (n= 5, see Table A-3) have examined multivariable models that 
include correlates of park-based physical activity on different levels (Babey et al., 2015; Van 
Dyck et al., 2013), rarely have researchers estimated how attributes on different levels interact 
in the relation of park-based physical activity. Only two studies, which were based on the same 
database, have investigated interactions across levels in explaining physical activity in parks 
(Bocarro et al., 2015; Floyd et al., 2011). Floyd et al. (2011) found that young people’s observed 
park-based physical activity was negatively related to the interaction between age and the 
presence of organized activities. Bocarro et al. (2015) provided further information that the 
above interaction effect was only significant in males but not in females. In addition to the 
findings of interactions between socio-demographic variables and factors on the level of PA 
area, there is no evidence for the interaction effect between psychosocial factors and perceived 
park environmental factors on increases of park-based physical activity. On the other hand 
some studies have found that physical activity in recreation and transportation can be explained 
by the interactions between psychosocial and environmental factors (Ding et al., 2012; Van 
Dyck et al., 2011). For example, Ding et al. (2012) presented that recreational walking was 
positively related to the interaction between self-efficacy and perceived park feature in an 
American adult sample. In order to add more evidence for interaction effects on physical 
activity in different contexts such as parks, future studies are asked for to examine how 
psychosocial and perceived park environmental factors work together to influence physical 
activity in parks.  
Last but not the least limitation is that most empirical studies for park-based physical 
activity and the social ecological correlates were conducted in a single region, especially in the 
United States (70% of the eligible studies), except few studies which examined this topic across 
regions (Van Dyck et al., 2013). Park environmental data that is collected in a single region 
may have limited variance and result in underestimation of associations (Van Dyck et al., 2013). 
Studies in different regions can address the methodological gap by involving larger variance in 
park environmental correlates which can better explain park-based physical activity (Sugiyama 
et al., 2014). Furthermore, considering different regions have different policies on designation 
of parks and PA areas within them, cross-regional studies can facilitate the understanding of 
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generalizability (Dyck et al., 2013), and consequently show the extent to which the evidence 
on park use can be adapted across regions. Therefore, it’s needed to conduct cross-regional 
comparison to examine whether park-based physical activity and its correlates differ by context. 
 
6.2 Specific research questions for the empirical studies  
The shown limitations in section 6.1 imply that there is still a gap for us to understand the 
two overall research questions, namely how about older adults’ physical activity in parks and 
what are the underlying attributes of their park-based physical activity? An undated 
information for the two questions is requested to guide evidence-based policies targeting on 
fulfilling active lifestyles for elderly people through park use. Therefore, the purpose of this 
section is to highlight the specific research questions regarding older adults’ physical activity 
in park and the potential attributes. One consideration is that a picture of elderly people’s park-
based physical activity can be drawn by particularly focusing on their physical activity engaged 
in the PA areas built in parks. Because PA areas are the main active spaces designated in parks 
for physical activity. Another consideration is that the socio-ecological attributes of park-based 
physical activity can be examined in terms of types of PA areas and the psychosocial and 
perceived park environmental factors based on the simplified social ecological framework of 
park-based physical activity. Psychosocial factors include self-efficacy, enjoyment, perceived 
benefits, perceived barriers, and social support. Perceived park environmental factors include 
park safety, attractiveness, park features, and park distance (park distance was used to estimate 
accessibility). In order to explore whether park findings can be generalized across cities in 
which park built and visitors’ park visits may have differences, a further consideration is to 
collect the data in two cities, namely Leipzig in Germany and Hong Kong in China.  
Based on the two overall research questions and the limitations in previous studies, three 
specific research questions are needed to be answered in the following empirical part. The first 
and the last two specific research questions are relevant to the two overall research questions, 
respectively. The three research questions with several sub-questions include: 
Q1: How about older adults’ physical activity observed in PA areas in Leipzig and Hong Kong 
parks?  
Q 1.1: How about the distribution and conditions of PA areas in Leipzig and Hong Kong 
parks? 
Q 1.2: Do socio-demographic characteristics (i.e., gender, ethnicity, and social situation) 
of elderly visitors being active in PA areas differ between Leipzig and Hong Kong? 
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Q 1.3: Do elderly visitors’ physical activity patterns (i.e., the types and intensity levels of 
physical activity, use of PA areas, and temporal factors) being observed in PA areas differ 
between Leipzig and Hong Kong?  
Q 1.4: How about elderly visitors’ physical activity types by PA areas in Leipzig and 
Hong Kong parks? Does their physical activity by PA area (i.e., number of active elderly 
visitors by PA area) differ in intensity levels, socio-demographic characteristics, and 
temporal factors? 
Q2: Is there association between types of PA areas and park-based physical activity (i.e., 
number of active elderly visitors) for elderly park visitors in Leipzig and Hong Kong?  
Q3: Is there association between the psychosocial and perceived park environmental factors 
and park-based physical activity (i.e., the frequency, intensity levels, and energy consumption) 
for elderly park visitors in Leipzig and Hong Kong? Each of the parameters of park-based 
physical activity will be examined separately, and is relevant to the following two sub-
questions.  
Q3.1: Is there moderating effect of city on the associations between park-based physical 
activity and the psychosocial and perceived park environmental factors? 
Q3.2: Does the association of park-based physical activity with the psychosocial and 








In order to investigate elderly people’s physical activity in PA areas in parks and to 
examine the potential attributes of their park-based physical activity, the purposes of this 
chapter are (1) to describe research design involving systematic observation and face-to-face 
survey, and the study settings and procedures for the two components; (2) and to present the 
samples, instruments, and data analysis for systematic observation and face-to-face survey, 
respectively.  
 
7.1  Study design, study setting, and study procedure 
7.1.1 Study design 
A cross-sectional design involving direct systematic observation and face-to-face survey 
was used to fulfill the three research questions. The first and second research questions are 
relevant to the direct systematic observation, by which the distribution and conditions of PA 
areas in the Leipzig and Hong Kong parks, socio-demographic characteristics of elderly people, 
and their physical activity patterns in PA areas were recorded. Investigating physical activity 
in PA areas is complicated because number of active park users and their intensity levels of 
park-based physical activity could change frequently (McKenzie et al., 2006). Compared with 
self-reported measures and other objective methods such as heart rate monitors and 
accelerometers, direct observation has greater advantage to investigate physical activity in PA 
areas in parks. The first reason is that systematic observation is based on momentary time 
sampling measures, and therefore could objectively assess the number and socio-demographic 
characteristics of the visitors who were active during observation (McKenzie et al., 2006). The 
second reason is that systematic observation could objectively record the types and intensity of 
physical activity by PA area. 
Another component of the research design involved a face-to-face survey for the elderly 
park visitors who were recruited in the Leipzig and Hong Kong parks. A face-to-face survey 
was designed to evaluate the psychosocial and perceived park environmental attributes of park-
based physical activity. Self-reported measures of park environment are of importance because 
it has been argued that people make decisions based on their perception (Bai et al., 2013; 
Mowen et al., 2007). They will not engage in park-based physical activity if they are not aware 
of parks or not satisfied with park environment. Therefore, a face-to-face survey was designed 
to examine the psychosocial and perceived park environmental factors associated with park-
based physical activity for older adults in Leipzig and Hong Kong. 
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In order to reduce seasonal variability in park-based physical activity, and also to increase 
representation of data between seasons, data collection for systematic observation and face-to-
face survey was conducted both in spring and autumn. In Leipzig, observation and face-to-face 
survey were collected between September and November in 2014 and between May and July 
in 2015. In Hong Kong, data was collected during October to December in 2014, and also 
during March to May in 2015. The processes of data collection during 2014 to 2015 in Leipzig 
and Hong Kong were finished with the assistance of several German and Chinese students1.  
 
7.1.2 Study setting 
For conducting systematic observation and face-to-face survey in Leipzig and Hong Kong, 
six parks were randomly selected as study settings in each of the cities. An overview of the 
parks built in the two cities and details about the selected parks are introduced in the present 
subsection. 
 
The parks built in Leipzig and Hong Kong 
As shown in Table 7.1, a total of 31 urban parks with diverse size and active facilities 
were built in ten Districts in Leipzig (Benecken & Mewes, 2013). Leipzig is the largest city 
(297.36 km2) in the federal state of Saxony, Germany. Till the end of 2014, Leipzig had 0.55 
million inhabitants and a population density of 1,800/km2 (Federal Statistical Office of 
Germany, 2015). Approximately 93.2% of the inhabitants were German, and most of the 
foreign population came from the other European and Asian countries. Considering age 
distribution in Leipzig, 12.7% of the inhabitants were under 15 years old, 66.2% were between 
15 and 64 years old and 21.1% were above 64 years old (Federal Statistical Office of Germany, 
2015). For the 31 parks designated in the 10 Districts, four of which were built in the Center 
District, eight were in the Northeast and East Districts, seven were in the Southeast and South 
Districts, seven were in the Southwest, West and Old West Districts, and five were in Northwest 
and North. Mean size of the 31 parks was 11.52 hectares with a range of 0.4 to 42.4 hectares. 
Table 7.1 also represented the types of active areas that were designated in the 31 parks, 
including soccer fields, table tennis courts, basketball courts, volleyball courts, skate parks, and 
playgrounds.  
Table 7.2 presents the 32 urban parks that were managed by Leisure and Cultural Services 
                                                          
1 Lydia Maaß, Theresa Malzer, Carolin Hold, Chris Judge, Sabrina Winter, Charlie Su, and Yue Qiu in German; 
and Tsoiyan Huen, Chohei Wong, Lailun Lau, Yeeyan Sze, Yinen Shi, Sheungwai Wong, Chris Cheung, Kailen 
Wong, Waikiu Huen, Chanyu Yan, Angery Lau, Zhiqing Wongin Hong Kong SAR. 
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Department (often abbreviated as LCSD) in Hong Kong. Hong Kong is a Special 
Administrative Region (SAR) on the southern coast of China and is one of the most densely 
populated regions in the world. As of October 2015, Hong Kong had approximately 7.3 million 
population, an area of 1104 km2 and a population density of 6581.8 people per square kilometer 
(Census and Statistics Department Hong Kong Special Administrative Region, 2012). Of all 
inhabitants, 93.6% of them belonged to Chinese, the remaining 6.4% were predominantly 
Indonesian (1.9%), Filipino (1.9%) and White (0.8%). In addition, 11.6% of the population 
were under 15 years old, 74.8% were between 15 and 64 years old, and 13.5% were older adults 
above 64 years old (Census and Statistics Department Hong Kong Special Administrative 
Region, 2012). There were 32 urban parks that were built in the three Territories of Hong Kong 
(i.e., Hong Kong Island, Kowloon Peninsula, and New Territories). Six out of the 32 parks 
were built in Hong Kong Island, nine were built in Kowloon Peninsula, and 17 were built in 
New Territories (see Table 7.2). Size of the 32 parks ranged from 1.76 hectares to 22.0 hectares 
(Msize = 8.43 hectares). The most common types of active areas included soccer fields, 
basketball courts, tennis courts, playgrounds, fitness stations and jogging trails. 
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Table 7.1. The size and presence of active areas for parks in Leipzig 
Districts of Leipzig Park name Park size (hectares) 
Active areas designated in parks* 
1 2 3 4 5 6 7 
Center 1. Friedenspark 17.00  x x x  x x x 
  2. Clara-Zetkin-Park 42.40  x x x x  x x 
  3. Johannapark 9.80        x 
  4. Rosental (vorderes) 20.90        x 
Northeast 5. Abtnaundorfer Park 13.50        x 
  6. Mariannenpark 17.50   x    x x 
East 7. Elsapark 1.80  x x x    x 
  8. Stadtteilpark Rabet 5.80  x x x x x x x 
  9. Liselotte-Herrmann-Park 1.10   x     x 
  10. Volkshain Stünz 12.90        x 
  11. Ramdohrscher Park 2.00   x     x 
  12. Engelsdorfer Park 1.30  x x x    x 
Southeast 13. Lene-Voigt-Park 5.60   x x  x x x 
  14. Reudnitzer Park 2.00    x x   x 
  15. Thonberger Park 2.50  x x     x 
  16. Park der Freundschaft 10.30   x     x 
  17. Park Dösen 12.00  x      x 
  18. Emil-Kluge-Park 0.70  x  x    x 
South 19. Park Lößnig/Dölitz 73.90   x     x 
Southwest 20. Stadtteilpark Plagwitz 2.30   x     x 
  21. Volkspark Kleinzschocher 40.00  x x x   x x 
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Districts of Leipzig Park name Park size (hectares) 
Active areas designated in parks* 
1 2 3 4 5 6 7 
  22. Gutspark Großzschocher 5.40   x     x 
West 23. Schönauer Park 12.20        x 
  24. Park Miltitz 2.40   x x    x 
Old West 
25. Palmengarten und 
Klingerhain 22.50         
  26. Henriettenpark 1.70   x x x   x 
Northwest 27. Bürgerpark Sternsiedlung 0.40   x     x 
  28. Park Breitenfeld 1.90  x x x  x  x 
North 29. Schillerhain 1.50   x     x 
  30. Arthur-Bretschneider-Park 7.30  x     x x 
  31. Landschaftspark Wiederitzsch 6.40   x x    x 
Note. Bold and italic font vs regular = the parks selected as study settings in Leipzig vs unselected parks 
*: 1: soccer field, 2: table tennis court, 3: basketball court, 4: skate park, 5: volleyball court, 6: playground, 7: paths/trails for walking and jogging 
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Table 7.2. The size and presence of active areas for parks in Hong Kong 
Territories of Hong Kong Park name Park size (hectares) 
Active areas designated in parks* 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Hong Kong Island 1. Chai Wan Park 7.13 x x x x x 
 
      x 
 2. Hong Kong Park 8.00 
 
  x x x 
 
     x 
 3. Quarry Bay Park 9.79 x x x x x 
 
      x 
 4. Sun Yat Sen Memorial Park 4.10 x x 
 
          
 5. Victoria Park 19.00 x x x x x 
 
 x x x x  x 
 6. Tamar parks 1.76 
 
            
Kowloon Peninsula 7. Jordan Valley Park 6.30 
 
  x x 
 
      x 
 8. Kowlong Walled City Park 2.59 
 
            
 9. Kowloon Park 13.30 x 
 
 x x 
 
     x x 
 10. Kowloon Tsai Park 14.99 x x x x x 
 
  x 
 
 x x 
 11. Lai Chi Kok Park 17.65 x x x x x   x x x 
 
 x 






      x 
 13. Kai Tak Cruise Terminal Park 2.30 
 
            
 14. Po Kong Village Road Park 9.00 x 
 
 x x    x    x 
 15. Shek Kip Mei Park 8.00 x x x x x 
 
      x 
New Territories 16. Central Kwai Chung Park 10.50 x x 
 
x x   x x 
 
  x 
 17. Ma On Shan Park 5.50 
 
  x x 
 
       
 18. North District Park 8.60 x x  x  
 








 x x x x   
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Territories of Hong Kong Park name Park size (hectares) 
Active areas designated in parks* 
1 2 3 4 5 6 7 8 9 10 11 12 13 






    x 
 
x 




 x  x 
 22. Tai Po Waterfront Park 22.00 
 







 23. Sha Tin park 8.05 
 
   x 
 
       
 24. Tin Shui Wai Park 14.86 x x x x x 
 
  x x 
 
 x 






      x 




 x x x 
 
 x 






   x 
 
 x 







 29. Tung Chung North Park 3.80 x 
 
 x x 
 
  x 
 
  x 
 30. Tuen Mun Park 12.50 
 
            
 31. Yuen Long Park 7.50 x 
 
 x x 
 
   x 
 
 x 
 32. Hong Kong Veodrome park 5.30 
 
  x x 
 
  x 
 
  x 
Note. Bold and italic font vs regular = the parks selected as study settings in Hong Kong vs unselected parks 
*: 1: soccer field, 2: basketball court, 3: tennis court, 4: fitness station, 5: playground, 6: squash court, 7: bowling court, 8: volleyball court, 9: skate park/ 
roller skating rinks, 10: gateball court, 11: handball court, 12: swimming pool, 13: jogging trail/walking tile/cycling track. 
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Criteria for selecting study settings 
There were six parks which were randomly selected as study settings in Leipzig and Hong 
Kong, respectively. Only the accessible parks that are built in varied geographic locations, and 
are designated with different park sizes and active areas are possible selected as study settings 
(Cohen et al., 2012; Kaczynski et al., 2011; Ward et al., 2014). Specifically, study settings 
would be selected from the accessible parks that were not under construction or renovation 
during study periods (Ward et al., 2014). The selected parks should also represent varied 
geographic areas in study cities (Cohen et al., 2012). In Leipzig, two parks were chosen from 
the Center District, and the remaining four parks were selected from four general Districts 
including Northeast and East District; Southeast and South District; Southwest, West and Old 
West District; and Northwest and North District. In Hong Kong, two parks were selected from 
each of the three Territories. Furthermore, selected parks should vary in size (Ward et al., 2014). 
In Leipzig, three parks were less than the mean size of all Leipzig parks (i.e., 11.52 hectares) 
and the other three were larger than 11.52 hectares. In Hong Kong, three parks were smaller 
than the mean size of the 32 Hong Kong parks (i.e., 8.43 hectare), and the other three parks 
were larger than 8.43 hectares. In addition, parks would be included if they contained a variety 
of active areas. The parks with limited types of active facilities were excluded. (Kaczynski et 
al., 2011).   
 
The study settings in Leipzig 
The six urban parks that were identified as study settings in Leipzig include Friedenspark, 
Clara-Zetkin-Park, Stadtteilpark Rabet, Lene-Voigt-Park, Volkspark Kleinzschocher, and 
Arthur Bretschneider Park.  
Friedenspark. Friedenspark was built in the center of Leipzig, located between the 
Ostplatz in the north and the Russian Memorial Church in the south. The former site was 
occupied as an urban cemetery (i.e., Neuer Johannisfriedhof) until the monuments and 
gravestones in the cemetery were moved to Alter Johannisfriedhof in 1970s. Friedenspark was 
constructed during 1970s and was opened for public use in 1983. This park was a 17-hectare 
urban park with seven recreational facilities provided for public, including two playgrounds, 
one fitness station and four sports courts (i.e., soccer field and basketball court, volleyball court 
and table tennis court). Public transportation to this park included light rails (e.g., the lines of 
2, 12, 15 and 4), and bus routes (e.g., 60, 70 and 74), while no parking lot was available for 
this park.           
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Clara-Zetkin Park. As the second-largest park in Leipzig, Clara-Zetkin Park occupied 
42 hectares in size and provided the connection between the northern and southern part of green 
spaces in Leipzig. The former site was one part of the central cultural park of “Clara Zetkin”, 
which included Johanna Park, Washer Wood Park, Albert Park, and Palm Garden until the 
central cultural park was repealed in 2011. Johanna Park and Palm Garden were kept and used 
back the former name. Washer Wood Park and Albert Park were combined to be Clara-Zetkin 
Park. Besides the active features that were designated in the park, including playgrounds, 
soccer fields, basketball courts, skate parks and table tennis court, a large amount of lawn areas, 
fountain, lake, restored historical music pavilion, fast food kiosks, café-restaurants were 
provided in the park for public use.  Public transportation to this park included the 1, 2, and 14 
lines of light rails and bus lines of 89. Martin-Luther-Ring parking lot and APCOA parking lot 
were available for this park.  
Stadtteilpark Rabet. With a 5.8 hectare in size, this park was an important part of the 
"Green Rietzschke band" in the East District of Leipzig. During the development of East 
District in 2000s, Rabet Park was redesigned and extended, and was renamed as “Stadtteilpark 
Rabet”. In the occupied 5.8 hectare area, sports courts (i.e., basketball courts, sand volleyball 
courts, table tennis courts and soccer fields), playgrounds and one trail for jogging were 
provided in this park. There was no specific building in this park. Public transportation included 
1, 3 and 8 lines of light rails. No parking lot was available for this park. 
Lene-Voigt Park. With 5.6 hectare in size, Lene-Voigt Park was considered as the “Green 
Lung” in the East of Leipzig. It was the former site of Haste Citizens Station during the first 
half of the 20th century until the land was neglected in 1942. In order to preserve the historical 
area, and also to create an area for recreation, the site was reclaimed for the construction of 
Lene-Voigt Park and was opened for public use during 2000s. A large amount of active features 
including playgrounds and sport courts (e.g., sand volleyball courts, table tennis courts and 
basketball courts) were designated in this park. Visitors could arrive this park by light rails (e.g., 
the lines of 4, 12, and 5). Galerie parking lot and Gerichtsweg parking lot were available for 
this park.  
Volkspark Kleinzschocher. It is a large urban park with a size of 40 hectares, located in 
the Southwest District in Leipzig. Leipzig government purchased the land from an independent 
municipality of Kleinzschocher and began to construct Volkspark Kleinzschocher in 1920s. 
The castle built in the site was destroyed during the Second World War. The sports facilities 
including basketball courts and table tennis courts, green gardens, large meadow areas and a 
swimming pool were built in the extension of former wood areas during 1930s up to 1960s. 
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The light rail of No.3 and the bus route of No. 60 were available to this park.  
Arthur Bretschneider Park. It occupied an area of 7.3 hectares in size and was located 
in the North District of Leipzig. The site was formerly the villages of Gohlis and Eutritzsch 
until Leipzig government decided to use the land to construct an urban park in 1980. The south 
part of the Arthur Bretschneider Park was built during 1988 to 1904, and the north part with 
some playing features were finished in 1910s. Besides some playing features for children, the 
park are characterized by the wood areas, the pond with water fowls, and a large climbing 
features. Public transportation to the park includes the light rails of No. 16 (stop at Eutritzscher 
Markt Station) and No. 12 (stop at Virchow-/Coppi street Station), but no parking lot was 
available to this park. 
 
The study settings in Hong Kong 
The 6 study parks that were selected in Hong Kong included Chai Wan Park, Victoria Park, 
the Lai Chi Kok Park, Shek Kip Mei Park, and Shing Mun Valley Park, and Tsuen Wan Riviera 
Park. 
Chai Wan Park. It was located in Chai Wan of Hong Kong with 7.13 hectare in size. The 
site was formerly the Chaiwan Campsite of the Boy Scouts Association at the beginning of the 
20th century, and was returned to government in 1970. Chai Wan Park was constructed in 1980s 
was opened for public use in 1993. It was built with a large amount of features including 7-a-
side football pitches, tennis courts basketball courts, children’s playgrounds, fitness stations, 
walking tiles, one model boat pool, fountains, Lily Pond, Terrace Garden, and public kiosks. 
Public transportation to the park was very convenient by taking Island Line of subway (getting 
off at Chai Wan Station) or city bus routes (e.g., 8S, 85, 85P and 8X). In addition, Greenwood 
Terrace Car Park, Chai Wan New Jade Garden Car Park, Winner Centre Car Park were adjacent 
to this park. 
Victoria Park. As the largest park in Hong Kong Island, Victoria Park with 19 hectares 
in size was located in Causeway Bay in Wan Chai District. The site was formerly known as 
Causeway Bay Typhoon Shelter, using as a refuge from typhoon until Victoria Park was built 
there in 1950s. The park was opened to public in 1957 and was refurbished during 2000 to 
2002.  Some of the active facilities were open for public with charge, including one Tennis 
Center Court with 3607 spectator seats and 13 standard tennis courts, two artificial turf bowling 
greens, and one indoor swimming pool complex. A lot of free facilities were also designated in 
the parks, including six 7-a-side soccer pitches, four outdoor basketball courts and fitness 
stations for various fitness trainings. Besides the active facilities, this park built passive 
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facilities for park visitors to use, including Central Lawn with 2 hectares in size, fast food 
kiosks, and one bandstand with 100 seats. With regard to transportation, visitors could arrive 
Victoria Park by Mass Transit Railway (MTR), by bus routes (e.g., 8, 10, 102, 106, and 680) 
and by cars (Tin Hau Car Park is available to this park).  
Lai Chi Kok Park. As the largest park in Kowloon Peninsula, Lai Chi Kok Park was 
constructed in three phases and was covered a total of 17.65 hectares in size. Affected by the 
project of “West Railway Development”, active facilities and supporting amenities in Lai Chi 
Kok Park were built and refurbished by the Kowloon Canton Railway Corporation (KCRC) 
during 1990s. The active facilities that were opened to public at the first phase included one 
hard-surfaced soccer pitch, Chinese Garden, playgrounds, one fitness station, four chess tables, 
and one fee-charging car park. Additional facilities, including five tennis courts and four chess 
tables, were designated at the second phase. Lingnan Garden, two gateball courts, one hard-
surfaced soccer pitch, two basketball cum volleyball courts, one roller skating rink, one skate 
park, two children’s playgrounds, two jogging trails, and six fitness stations were finalized at 
the third phase. With an advance transportation network, the Park can be reached by MTR (Mei 
Foo Station) and buses (e.g., 2A, 6C, 38A, 46X, and 86). 
Shek Kip Mei Park. Shek Kip Mei Park was a large urban park with a size of eight 
hectares in Sham Shui Po District. The active and passive features that were provided in the 
park included one artificial turf soccer-cum-rugby with 1446 spectator seats, a hard-surfaced 
soccer pitch, basketball courts, jogging trails, fitness stations, tennis courts, playgrounds, one 
fountain, one artificial waterfall, rest garden, and one fee-charging car park (i.e., Shek Kip Mei 
Park Car Park). Public transportation to the park include buses (2B, 2E, 2F, 86, and 86A stop 
at Wong Tai Shan Memorial College Station) and railway (Shek Kip Mei Station) 
Shing Mun Valley Park. Shing Mun Valley Park was located at Shing Mun Road, 
adjacent to Shek Wai Kok Estate and Cheung Shan Estate in New Territories. The site was 
formerly the Cheung Pei Shan Temporary Housing Area until the housing area was demolished 
to construct Shing Mun Valley Park in 1990s. Shing Mun Valley Park with 10.73 hectares in 
size was opened for public use in 1997, including the South Garden and the North Garden. The 
active and passive features that were equipped in the South Garden included a 7-a-side hard 
surfaced soccer pitch cum handball court, basketball courts cum volleyball courts, fitness 
stations, children’s playgrounds, and pebble walking tiles. The features at the North Garden 
included tennis courts, fitness corners for elderly park users and one area for children playing. 
In addition, a four-tier artificial water feature and one sports ground with an 11-a-side grass 
soccer pitch and an 8-lane 400m running track were designated in this park. Visitors could 
Methods                                                                                                                                      Chapter 7                                                                                                                                                                                                                           
65 
 
arrive Shing Mun Valley Park by the Kowloon Motor Bus routes (e.g., the lines of 32 and 32B), 
public light bus, and Green Minibus routes (e.g., the lines of 81M and 94). 
Tsuen Wan Riviera Park. Tsuen Wan Riviera Park was a 4.5-hectare urban park near the 
private housing estate (i.e., Riviera Gardens) in Tsuen Wan, New Territories. The park was 
opened for public use in the 1990s with a large amount of recreational and supporting features 
that were designed for people of different age groups. Apart from landscaped gardens with 
benches, active facilities along the waterfront of the park included a grass soccer pitch with a 
spectator stand to accommodate 300 spectators, 4 tennis courts, a basketball cum volleyball 
court, a gateball court, children's playgrounds, a jogging trail, a pebble walking trail, and fitness 
equipment. Public transportation to the park included the routes of the Kowloon Motor Bus 
(e.g., 38A, 238A and 238X) and the Green Minibus (e.g., 99, 404M, and 310M).  
 
7.1.3 Study procedure 
During September 2014 to July 2015, a cross-sectional study involving systematic 
observation and face-to-face survey was conducted in the selected parks in Leipzig and Hong 
Kong. The procedure of systematic observation followed a modified version of the System for 
Observation Play and Recreation in Communities (SOPARC, McKenzie et al., 2006), detailed 
information of this measure will be introduced in the subsection 7.2.1. During conducting 
observation, selecting PA areas, making observation maps, and training observers should be 
finished in advance. In each of the study parks, all the potential areas that are likely to be used 
for physical activity should be selected as PA areas (McKenzie et al., 2006). In order to 
accurately assess PA areas’ conditions and record participants within them, the active spaces 
with large size such as lawn areas were split into two independent areas, (Spengler et al., 2011). 
All of the PA areas that were selected within each study park were taken aerial photography 
and marked on the park map which was established by GmapGIS (i.e., a web based Geographic 
Information System application to draw on Google maps), all the park maps with codes of PA 
areas are shown in Figure A-2. 
In addition to selecting PA areas and making maps, training observers was also needed to 
be done before conducting observation. Observers were trained during a 2-day workshop and 
a 2-day field-based observation. In the workshops, a trainer (the author of the dissertation) 
introduced the operational definitions and coding conventions to the observers (the Germany 
and Chinese student helpers). The trainer also explained to them how to distinguish sedentary 
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activities1 from physical activity with different intensity levels. In order to help observers 
classify intensity levels of physical activity, several pictures of physical activity types that have 
potential to be observed in PA areas were shown to them. The pictures were established based 
on the codes and MET values of physical activity that were developed by Ainsworth and 
colleagues (2011) (see Figure A-3). Furthermore, observers were trained how to distinguish the 
age and gender groups. Distinguishing age and gender were based on the observable physical 
and biological features (e.g., height) and social context (e.g., with a parent) (Bocarro et al., 
2015). For the babies who was too young to know whether they were girls or boys, their gender 
was differentiated by the color of clothes. If the clothes’ colors were light colors, such as red, 
yellow, white, purple and pink, the babies were identified as girls, while for the babies with 
dark color clothes such as black, blue, green, brown, grey, they were boys. After the 2-day 
workshop, observers were taken to parks to finish a field training.  
Systematic observation was conducted during four time periods in four days by the trained 
observers. A balance between finding precision and time cost was necessary to be attained 
during selecting the time and week periods. Considering the evidence that collecting 
observation data at four times per day, four days per week can reach a robust estimation of park 
visitors’ characteristics and their physical activity (Cohen et al., 2011, Ward et al., 2014), the 
time periods of morning, noon, afternoon and evening were selected in which park users being 
active were maximum (McKenzie et al., 2006). Safety of observers was an additional 
consideration for selecting the morning and evening time periods for observation (Floyd et al., 
2011), therefore, the original time periods (7:30AM; 11:30AM; 3:30PM; 6:30PM) of 
observation in SOPARC protocol were modified to 8:30AM, 11:00AM, 15:00PM and 17:30PM. 
Furthermore, observation was conducted in both of weekdays and weekends in order to increase 
representation of observation data between weeks. Consequently, the schedule of observation 
in the current dissertation was the time periods of 8:30AM, 11:00AM, 15:00PM and 17:30PM 
in four days (i.e., two weekdays and the weekend). In each time period, all the selected PA 
areas that were coded in park maps were observed in the same rotational order by two trained 
observers. During conducting observation, two observers simultaneously swept from left to 
right and independently recorded the observation data.  
 
                                                          
1 Sedentary behavior refers to activities expending very low energy, such as siting, standing,  lying down, 
reading, eating, sleeping, card playing, chess game, and so on (McKenzie et al., 2006). 
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For the face-to-face survey, elderly park visitors were randomly recruited in the study 
parks in Leipzig and Hong Kong by trained student helpers. The student helpers randomly 
recruited participants in the busiest and least-busy PA areas in parks. Participant recruitment 
was also balanced between active and inactive older adults, and between males and females. In 
addition, only the older adults who were over 60 years old and had ability to walking without 
assistance were possible to be selected for the surveys. Elderly park visitors were randomly 
asked if they would like to participate a face-to-face survey. They were introduced the general 
purpose of the survey, and were also informed that their responses would be kept anonymous 
and only be analyzed by members in the research group. If elderly park visitors agreed to 
participate, they were asked to complete a package of questionnaires with the German or 
Cantonese version, which would take approximately 20 to 25 minutes.  
 
7.2 Instrument, sample, and data analysis for observation 
7.2.1 Instrument  
A modified version of the System for Observation Play and Recreation in Communities 
(SOPARC, McKenzie et al., 2006) was used as the methodological framework for the 
systematic observation. SOPARC is an observation tool measuring physical activity in 
recreational places such as parks, with satisfied validity and reliability (McKenzie et al., 2006). 
It is based on momentary time sampling to obtain the following information: (a) number of 
sedentary park users; (b) conditions of PA areas; (c) the types and intensity levels of physical 
activity in PA areas; and (d) socio-demographics of active park users (see Table 7.3). 
Observation data was recorded in the German or Cantonese versions of observation form (see 
Appendix C) 
Number of sedentary park users. Given recording sedentary park users does not link to 
one of the main specific research questions, the original version of SOPARC, in which the 
gender specific number of sedentary park users was recorded, was modified to only record the 
number of sedentary park users (Differences in the original and modified version of SOPARC 
were shown in Table 7.4).  
Conditions of PA areas. Conditions of PA areas were assessed in the subsequent aspects: 
(a) accessible (i.e., not locked or roped off for repair), (b) usable (i.e., the area is well-
maintained and not wet, there is sufficient lighting after sunset), (c) empty (i.e., no active park 
user during observation), (d) dark (i.e., no sufficient lighting during observation), (e) 
supervised (there are supervised activities by park staffs or adjunct personnel such as sports 
trainers during observation), and (f) organized (there are organized activities such as team 
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sports event during observation). On the other hand, the equipment of the PA area (i.e., whether 
the PA area provide equipment such as balls and jump ropes) was excluded in the modified 
version of SOPARC because it was not applicable for the PA areas in the Leipzig and Hong 
Kong parks.   
The types and intensity levels of physical activity in PA areas. Types of physical 
activity and number of active older adults by intensity were recorded. During observation of 
older adults engaging in one type of physical activity in a PA area, instead of only assessing 
vigorous intensity level of physical activity in the original version of SOPARC, the modified 
version of observation tool counted number of older adults being in mild, moderate, and 
vigorous intensity levels respectively. Classification of intensity was based on the codes and 
MET values that were developed by Ainsworth and colleagues (2011), see Figure A-3.  
Socio-demographics of older adults being active in parks. Number of active older 
adults by age, gender, social situation, and ethnicity were also recorded. The age groups that 
were observed in the modified version of SOPARC included youth (0-17yrs), adults (18-59yrs) 
or seniors (60+yrs). In order to compare park-based physical activity between older adults 
being active in individual and those in group, the variable of social situation was added into 
the modified version of SOPARC. In the consideration of cultural differences, ethnicity groups 
were classified as White, Asian, and others, instead of Latino, Black, White, and others. 
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Table 7.3. Items and sources used in the observation analyses 
Variables Description Variable types Data source  
Types of PA areas  Dummy variable SOPARC 
Sedentary park users  Number of observed park users who are sedentary in this area Count variable SOPARC 
Conditions of PA areas    
Accessible this area is unlocked or roped off for repair (yes/no) Dummy variable SOPARC 
Usable This area/equipment is well-maintained, it's not excessively wet or roped off for repair. 
For example, this area should be coded as "usable" when the space is well-maintained, 
even though it may be locked. This area should not be coded as "usable" if there is no 
sufficient lighting to use the space (e.g., no outdoor lights permitting play after sunset) 
(yes/no) 
Dummy variable SOPARC 
Empty There is no individual doing physical activity within this area during observation 
(yes/no) 
Dummy variable SOPARC 
Dark These is no sufficient lighting within this area during observation (yes/no) Dummy variable SOPARC 
Supervised There are supervised activities by designated park staffs or adjunct personnel (e.g., sports 
supervisors, teachers, volunteers) during observation (yes/no) 
Dummy variable SOPARC 
Organized There are organized activities during observation, such as a scheduled sports event or PE 
classes (yes/no) 
Dummy variable SOPARC 
Physical activity in parks    
Types  Specific types of physical activity that are observed in PA areas in parks Dummy variable SOPARC 
Intensity levels  Number of observed park users being active in the low, moderate or vigorous intensity 
levels (Ainsworth et al., 2000).  
Count variable SOPARC 
Socio-demographics 
variables of active park 
users  
   
Age  Number of young people (from infancy to 17 years old), adults (18-59 years old) and 
older adults (60 years old and above) observed in PA areas in parks 
Count variable SOPARC 
gender Number of male and female observed in parks Count variable SOPARC 
Social situation  Number of observed park users being active in individual or in group  Count variable SOPARC 
Ethnicity  Number of White, Asian and others observed in PA areas in parks Count variable SOPARC 
Temporal factors     
Time periods Time periods of observation including 8:30am, 11:00am, 15:00am and 17:30pm Dummy variable SOPARC 
Week periods Days of observation including weekdays or weekends  Dummy variable SOPARC 
Seasons  Seasons of observation including fall in 2014 and spring in 2015 Dummy variable SOPARC 
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Table 7.4. Differences in the original and modified version of SOPARC 
Differences The original version of SOPARC The modified version of SOPARC 
Time periods 7:30am; 11:30am; 3:30pm; 
6:30pm 
8:30am;11:00am;15:00pm;17:30pm 
Sedentary park users Recording the number of 
sedentary park users by age and 
ethnicity  
Only recording the number of 
sedentary park users 
Conditions of PA areas Accessible, usable, empty, dark, 
supervised, organized, and 
equipped 
Accessible, usable, empty, dark, 
supervised, organized 
Intensity levels Sedentary; walking or vigorous  Low, moderate and vigorous levels 
Age groups Child (0-12yrs), teen (13-20yrs), 
adult (21-59yrs) or senior 
(60+yrs) 
Children (0-17yrs), adult (18-59yrs) 
or senior (60+yrs) 
Social situations – Being in individual or in group 
Ethnicity  Latino, Black, White or Others White, Asian or Others 
Note. – Not relevant 
 
7.2.2 Sample 
A sample of 100 and 145 PA areas were selected from the study parks in Leipzig and Hong 
Kong, respectively, all of which were observed using the modified version of SOPARC. Table 
7.5 shows the definitions and classification of PA areas1. In the 13 specific types of PA areas, 
eight out of 13 types were designated both in Leipzig and Hong Kong parks, including 
basketball courts, soccer fields, trails, paths, fitness stations, playgrounds, skate parks, and lawn 
areas. The other five types of specific PA areas were only applicable for parks in one city. 
Specifically, volleyball courts, and table tennis courts were only identified in Leipzig parks, 
and gateball courts, tennis courts, and fastened areas were only found in Hong Kong parks. For 
further data analysis, the 13 specific types of PA areas were classified into seven categories 
based on their designated functions. The seven classified types of PA included sports fields (i.e., 
basketball courts, soccer fields, volleyball courts, table tennis courts, gateball courts, and tennis 
courts), paths (i.e., paths and trails), fitness areas, playgrounds, skate parks, lawn areas, and 
fastened areas. Each of the 245 PA areas (n = 100 for Leipzig parks, n = 145 for Hong Kong 
parks) was observed 32 times (i.e., 32 observation = four time periods × four week periods × 
two seasons) by SOPARC. 
                                                          
1 Definition of PA areas is based on the Environmental Assessment of Public Recreation Spaces (EAPRS, 
Saelens et al. 2006) and  the Community Park Audit Tool (CPAT, Kaczynski, Stanis, and Besenyi 2012) 
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Table 7.5. Classification and definitions of PA areas in Leipzig and Hong Kong parks 
Classified types 
of PA areas  
Specific types of  
PA areas  Definition 
PA areas in parks 
Leipzig Hong Kong 
(1) Sports field (1) Basketball court A rectangular space including at least one hoop with net √ √ 
 (2) Soccer field A space that is designated for soccer by the presence of lines and goal posts. √ √ 
 (3) Volleyball court A rectangular space including poles with a net.  √ – 
 (4) Table tennis court  A table with net, which is especially built for table tennis.  √ – 
 (5) Gate ball court A rectangular court with lines around each court, including three gates and a goal 
pole (similar: croquet). 
– √ 
 (6) Tennis court  A distinct area with a net., which is built for playing tennis  – √ 
(2) Path (7) Trail  Trail is a special route in the park, which is especially designed for walking, 
running, cycling, or skating. 
√ √ 
 (8) Path (Paved or unpaved) path is the route which is intended primarily to link different 
areas in a park  
√ √ 
(3) Fitness area (9) Fitness station  A space which contains fitness equipment and can be used for devious fitness 
exercises such as chin ups or step-ups.  
√ √ 
(4) Playground (10) Playground A space with special equipment designed for playing such as a set of swings √ √ 
(5) Skate park (11) Skate park  A space which is designated for skateboarding by building a bowl-like structure, 
ramps and some obstacles to conduct jumps or tricks 
√ √ 
(6) Lawn area (12) Lawn area A lawn area is an open space with grass, not specifically designed for physical 
activity. It is mowed to be available for active or passive recreation. 
√ √ 
(7) Fastened area (13) Fastened area A fastened area refers to an area with a fastened underground, not designed for 
specific purpose. Most of these areas are limited by the fastened underground. Some 
of these areas are roofed.   
– √ 
Note.  – Not applicable; √  identified in the parks  
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7.2.2 Data analysis  
Descriptive and inferential statistics were analyzed using IBM SPSS Statistics 20.0. 
Frequency analyses were used to investigate the distribution and conditions of PA areas in 
Leipzig and Hong Kong parks for the research question (Q1.1). Chi-square statistics were 
calculated to examine city differences in the socio-demographics of elderly park users and their 
patterns of physical activity in PA areas (Q1.2 and Q1.3). A generalized lineal model can be 
used to fit a Poisson regression or Negative binomial regression for the analysis of count data. 
In the Goodness of Fit test, the Poisson regression model violated the assumption of 
equidispersion (the “Value/df” for the “Person Chi-Square is larger than 1), and showed larger 
Akaike’s information Criterion (AIC) and Bayesian information Criterion (BIC) than Negative 
binomial regression model. Given Negative binomial regression provided better model fit than 
Poisson regression in the Goodness of Fit test, Negative binomial regression in the Generalized 
linear model was used to examine whether number of active elderly park visitors by PA area 
differs in intensity levels, socio-demographic characteristics, and temporal factors (Q1.4), and 
also to assess the associations between types of PA areas and number of active elderly park 
visitors (Q2). Pairwise comparisons were used to compare least-squares means between PA 
areas types. For all analysis, significance was set at p < .05.  
 
7.3 Instrument, sample, and data analysis for face-to-face survey 
7.3.1 Instrument  
The recruited elder park visitors in Leipzig and Hong Kong completed a face-to-face 
survey with the German or Cantonese version (see Appendix D). As shown in Table 7.6, a 
package of questionnaires was used to investigate (a) socio-demographic variables, (b) 
psychosocial factors, (c) perceived park environmental factors, and (d) self-reported park-
based physical activity. The package of questionnaires was back-translated to German and 
Cantonese by two independent bilingual translators.  
 
Socio-demographic variables  
For the samples in Leipzig and Hong Kong, age, gender, education (primary school, high 
school or university/college), marital status (single or married), weight and height were 
assessed by self-reported measures. Body mass index (BMI) was computed using perceived 
height and weight [weight (kg)/square of height (m2)].  
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Psychosocial Factors  
Psychosocial factors were estimated by measures of self-efficacy, enjoyment, perceived 
benefits, perceived barriers, and social support. 
Self-efficacy. Self-efficacy was measured using a validated scale, which was original 
developed by Marcus and colleague (1992) and modified by Brehm et al (2010). The statement 
“I am confident that I can participate park-based physical activity, even if…” was followed by 
5 items (“I am tired”; “I feel depressed”; “I still have a lot of work to deal with”; “nobody else 
participates in physical activity with me”; “the weather is bad”). Responses were rated on a 
five-point Likert-type scale ranging from 1 (I’m sure I cannot) to 5 (I’m sure I can). Items were 
averaged for further data analysis. The alpha reliability coefficient was satisfied in the samples 
of Leipzig (.72) and Hong Kong (.88). 
Enjoyment. Enjoyment of park-based physical activity was assessed using a short version 
of the 3-item scale, which was developed by the Neighborhood Quality of Life Study (NQLS) 
group (Ding et al., 2012). The statement “do you enjoying doing physical activities in parks” 
was followed by three items including “I enjoy doing physical activities in parks”; “I enjoy the 
feeling I get while doing physical activities in parks” and “I enjoy the feeling I get after doing 
physical activities in parks”. Responses were rated on a five-point scale ranging from 1 
(strongly disagree) to 5 (strongly agree). An average score of the 3 items was computed 
(Leipzig: Cronbach's alpha = .87, Hong Kong: Cronbach's alpha = .92).  
Perceived benefits. Respondents were asked to assess perceived benefits using a 13-item 
scale. There were 10 items that was adapted from the NQLS research group (Ding et al., 2012), 
and the other three items (i.e., “to keep in touch with my friends”, “to be immersed into nature” 
and “feel better while being physically active and afterwards”) were developed based on the 
purposes of this dissertation. Perceived benefits of park-based physical activity were measured 
by rating the benefits of doing physical activity in parks in a five-point Likert-type scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). Mean score was computed for the 13 
items of perceived benefits. Internal consistency was .84 for the Leipzig sample and .93 for the 
Hong Kong sample.  
Perceived barriers. Perceived barriers to park-based physical activity were measured by 
a 15-item scale developed by the NQLS research group (Ding et al., 2012). Participants were 
asked to rate how often the barriers (e.g., “lack of time”) prevent them from conducting 
physical activity in parks on a 5-point scale ranging from 1 (never) to 5 (very often). Mean 
score of the 15 items was calculated for the factor of perceived barriers. The alpha reliability 
coefficient was satisfied in the samples of Leipzig (.82) and Hong Kong (.95). 
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Social support. Social support of park-based physical activity was assessed using a short 
version of the scale developed by Sallis and colleagues (1987). Participants were asked to rate 
the perceived social support of park-based physical activity from family and friends on a 3-
item, 5-point scale ranging from 1 (never) to 5 (very often). Mean score of the three items was 
calculated for the factor of social support. The alpha reliability coefficient for the three items 
in the current dissertation was satisfied in the samples of Leipzig (.89) and Hong Kong (.86).  
 
Perceived Park Environmental Factors  
Perceived park environmental factors were assess by instruments of park safety, 
attractiveness, park features, and park distance.  
Park safety. Park safety was assess using four items, which were adapted from Spittaels 
and colleagues’ 6-item scale (2010). The instrument of park-safety assessed the extent to which 
participants perceived safety for physical activity in parks. Participants’ responses were given 
on a four-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). Mean 
score on the four items was computed for further data analyses. Internal consistency was .71 
for the Leipzig sample and .82 for the Hong Kong sample.  
Attractiveness. Perceived attractiveness was measured using a 4-itme scale adapted from 
Spittaels et al (2010). Participants answered four items (e.g., “this park is a pleasant 
environment for walking, running, and other physical activities”) according to the statement of 
“how do you think about the attractiveness for physical activity in this park”. Their responses 
were rated on a 4-point scale with 1 (strongly disagree), 2 (disagree), 3 (agree), and 4 (strongly 
agree). Items were averaged for further data analysis. The alpha reliability coefficient for the 
four items of attractiveness was .46 for the Leipzig sample and .70 for the Hong Kong sample. 
Park features. A 4-item scale was developed to investigate participants ‘perception of 
park features. Participants were asked to rate the extent to which the facilities and amenities 
for park-based physical activity on a 5-point Likert-type scale ranging from 1 (strongly disagree) 
to 4 (strongly agree). Sample items included “the facilities for physical activity in this park are 
in a good condition” and “there are sufficient facilities for physical activity in this park (e.g. 
field for playing balls, fitness station, open grass or path)”. Items were averaged for further 
data analysis.  The alpha reliability coefficient was satisfied in the samples of Leipzig (.73) and 
Hong Kong (.85). 
Park distance. Park distance was measured using one item scale adapted from Spittaels 
et al (2010). Participants were asked to assess “how long would it take to get from your home 
to this park?” Their responses were rated on a 5-point scale with 1 (1-5 mins), 2 (6-10 mins), 
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3 (11-20 mins), 4 (21-30 min), and 5 (> 30 mins). Test-and retest reliability (ICC) for this item 
was 0.73, which was examined by Spittaels et al (2010). 
 
Self-reported Physical Activity in Parks  
There were three parameters of park-based physical activity that were examined in the 
face-to-face survey, namely frequency, intensity, and energy consumption. The frequency and 
intensity of park-based physical activity were measured by using a validated scale adapted from 
Brehm et al (2010). The stem of frequency was slightly modified to assess the frequency of 
park-based physical activity, namely “What is the normal frequency of physical activities you 
usually are engaged in parks?” Participants’ responses ranged on a 6-point scale with 1 (once 
per month or less), 2 (two to three times per month), 3 (up to 1 hour per week), 4 (more than 1 
till 2 hours per week), 5 (more than 2 till 4 hours per week), and 6 (more than 4 hours). For 
intensity of park-based physical activity, participants were asked to rate “What is the normal 
intensity of physical activities you usually are engaged in parks?” Participants were asked to 
rate on a 3-point scale with 1 (mild), 2 (moderate), and 3 (vigorous).  
Energy consumption of park-based physical activity was computed based on the 
transformation of frequency and intensity. Frequency of park-based physical activity was 
corresponded to accumulated time for park-based physical activity in one week. "Once per 
month or less", "Two to three times per month" were equivalent to zero. "Up to 1 hour per 
week", "More than 1 till 2 hours per week", "More than 2 till 4 hours per week" and "More 
than 4 hours per week" were equivalent to 45 minutes, 90 minutes, 180 minutes, and 300 
minutes respectively (Brehm & Sygusch, 2008). Intensity levels of park-based physical activity 
were also transferred to relevant MET value for physical activity, specifically low, moderate 
and vigorous intensity were corresponded to 4 kcal/min, 6.5 kcal/min and 9 kcal/min 
respectively (Ainsworth et al., 2000). Energy consumption (kcal/week) was calculated by 
multiplying time (min/week) and Met value (kcal/min).  
 
7.3.2 Sample 
A total of 654 older adults in Leipzig (n = 314) and Hong Kong (n = 340) completed the 
survey. Those who completed the survey but were less than 60 years old (n = 26) were excluded, 
leaving 628 participants (Leipzig: n = 311, Hong Kong: n = 317) for the final analyses. In the 
Leipzig sample, the number of older adults that were recruited in 2014 and 2015 were 93 and 
218, respectively. The average age of the participants was 72.06 years old (SD = 6.78) with a 
range from 60 to 92. A larger amount of participants were female (58.5%), married (72.7%), 
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and primary level education (67.9%). Seasonal differences1 were not significant in age, gender, 
marital status, and education levels, but was found in BMI. The participants recruited in spring 
had significant larger BMI than those reporting the survey in autumn. With regard to the 
participants in Hong Kong, there were 73 and 236 elderly park visitors which were recruited 
in 2014 and 2015, respectively. Mean age was 69.96 years old (SD = 6.78) ranging from 60 to 
88. The majority of the participants were male (53.3%), married (77.8%), and had primary 
school education (54.8%). Seasonal differences2 were only significant in BMI and marital 
status.  
As shown in Table 7.7, although there was not a significant difference in marital status 
between Leipzig and Hong Kong participants (χ2 (1) = 2.10, p = .15), city differences were 
significant in age, BMI, gender, and education levels. Older adults in Leipzig than those in 
Hong Kong had a larger mean age (t (609) = 3.82, p < .001) and BMI (t (609) = 13.97, p < .001). 
For gender, a greater percentage of elderly females were recruited in Leipzig compared to 
proportion of females in Hong Kong (Leipzig = 58.5%, Hong Kong = 46.7%), while more male 
participants (Leipzig = 41.5%, Hong Kong = 53.3%) were recruited in Hong Kong than those 
in Leipzig (χ2 (1) = 8.60, p = .003). Furthermore, distribution of education levels showed a 
significant difference between Leipzig and Hong Kong (χ2 (1) = 14.37, p = .001). A larger 
percentage of participants in Leipzig than in Hong Kong (Leipzig = 67.9%, Hong Kong = 
54.8%) had a primary education level, while more participants in Hong Kong than in Leipzig 
had education levels of middle schools (Leipzig = 17.2%, Hong Kong = 29.7%) and university 
(Leipzig = 14.9%, Hong Kong = 15.5%). 
                                                          
1 Findings of socio-demographic characteristics of older adults in Leipzig by season are shown in Table A-4 
2 Findings of socio-demographic characteristics of older adults in Hong Kong by season are shown in  
Table A-5 
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Table 7.6. Measures used to assess the psychosocial and perceived park environmental factors and self-reported park-based physical activity 
Variable 




Psychosocial factors    
Self-efficacy (5 items)  
(Duan et al, 2010) 
The stem is “I am confident that I can participate physical activity in 
parks even when”, participants were asked e.g., “I am tired”.  
5 point: 1= I’m sure I 
cannot, 5= I’m sure I can 
Hong Kong: 0.88; 
Leipzig: 0.72 
Enjoyment (3 items) 
(Ding et al, 2012) 
The stem is “Do you enjoying doing physical activities in parks?” 
participants were asked such as “I enjoy doing physical activities in 
parks” 
5 point: 1= strongly 
disagree, 5= strongly agree 
Hong Kong: 0.92; 
Leipzig: 0.87 
Perceived benefits (10 
items) (Ding et al, 2012) 
The stem is “If I participate physical activity in parks, then I will..” 
participants were asked such as “I will feel less depressed and/ or 
bored” 
5 point: 1= strongly 
disagree, 5= strongly agree 
Hong Kong: 0.93; 
Leipzig: 0.84 
Perceived barriers (15 
items) (Ding et al, 2012) 
The stem is “How often do the following prevent you from getting 
physical activity in parks?”, participants were asked such as “Self-
conscious about my looks when I exercise” 
5 point: 1= strongly 
disagree, 5= strongly agree 
Hong Kong: 0.95; 
Leipzig: 0.82 
Social support (3 items) 
(Duan et al, 2010) 
The stem is “My family/friends...”, participants were asked such as 
“did physical activity in urban parks with me”.  
5 point: 1= strongly 
disagree, 5= strongly agree 
Hong Kong: 0.86; 
Leipzig: 0.89 
Perceived park environmental factors 
Park safety (4 items) 
(adapted to Saelens et al, 
2003) 
The stem is “How do you think the safety in this park?” participants 
were asked such as “it’s safe to engage in physical activity in parks” 
4 point: 1= strongly 
disagree, 4= strongly agree 
Hong Kong: 0.82; 
Leipzig: 0.71 
Attractiveness (4 items) 
(Spittaels et al,2010) 
The stem is “How do you think about the attractiveness for physical 
activity in this park?” Participants were asked such as “This park is a 
pleasant environment for walking, running and other physical 
activities.” 
4 point: 1= strongly 
disagree, 4= strongly agree 
Hong Kong: 0.70; 
Leipzig: 0.46 
Park features (4 items) 
(adapted to Lee, et al, 2005) 
The stem is “How do you think about the facilities and amenities for 
physical activity in this park?” participants were asked such as “The 
facilities for physical activity in this park are in a good condition.” 
4 point: 1= strongly 
disagree, 4= strongly agree 
Hong Kong: 0.85; 
Leipzig: 0.73 
Park distance (1 item) 
(Spittaels et al,2010) 
“How long would it take to get from your home to this park?”, 
Participants were asked to answered by “<5mis”, “6-10mins”, “11-
20mins”, “21-30mins” or “>30mins”  
‒ ‒ 
Self-reported park-based physical activity (Ainsworth et al., 2000; Brehm & Sygusch, 2008 ) 
Frequency  Participants were asked “What is the normal frequency of physical 
activities you usually are engaged in parks?” 6 options include “Once 
per month or less”, “Two to three times per month”, “Up to 1 hour per 
‒ ‒ 








week”, “More than 1 till 2 hours per week”, “More than 2 till 4 hours 
per week” and “More than 4 hours per week”.  
Intensity level Participants were asked “What is the normal intensity of physical 
activities you usually are engaged in parks?” 3 options include “mild 
(no sweating and no shortness of breath)”, “moderate (some sweating 
and /or some shortness of breath)” and “vigorous (heavy sweating 
and/or heavy shortness of breath) 
‒ ‒ 
Energy consumption Intensity levels of park-based physical activity were transferred to 
relevant MET value for physical activity, specifically low, moderate 
and vigorous intensity were corresponded to 4 kcal/min, 6.5 kcal/min 
and 9 kcal/min respectively (Ainsworth et al., 2000) 
 
Frequency of park-based PA was also corresponded to accumulated 
time for park-based physical activity in one week. “Once per month or 
less”, “Two to three times per month” were equivalent to zero. “Up to 1 
hour per week”, “More than 1 till 2 hours per week”, “More than 2 till 
4 hours per week” and “More than 4 hours per week” were equivalent 
to 45 mins, 90 mins, 180 mins and 300 mins respectively (Brehm & 
Sygusch, 2008).  
 
Energy consumption (kcal/week) was calculated by multiplying time 
(min/week) and Met value (kcal/min) 
‒ ‒ 
Note. – Not relevant  
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Table 7.7. Description of socio-demographic characteristics of study samples in Leipzig and Hong 
Kong  
Socio-demographic 
characteristics Total Leipzig Hong Kong χ2/t p 
Age, M (SD) 71.03 (6.87) 72.06 (6.78) 69.96 (6.81) 3.82*** <.001 
BMI a, M (SD) 23.59 (3.25) 25.19 (2.91) 22.02 (2.77) 13.97*** <.001 
Gender, n (%)    8.60** .003 
 Male  292 (47.3%) 129 (41.5%) 163 (53.3%)   
 Female 325 (52.7%) 182 (58.5%) 143 (46.7%)   
Marital status, n (%)    2.10 .15 
 Single  152 (24.8%) 84 (27.3%) 68 (22.2%)   
 Married 462 (75.2%) 224 (72.7%) 238 (77.8%)   
Education level, n (%)     14.37*** .001 
  Primary school 375 (61.7%) 205 (67.9%) 170 (54.8%)   
  High school 144 (23.4%) 52 (17.2%) 92 (29.7%)   
  University  93 (14.9%) 45 (14.9%) 48 (15.5%)   
Note. a BMI : Body Mass Index 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
 
7.3.3 Data analysis 
Descriptive statistics were calculated to show the frequency, mean, and standard 
deviations for the survey data including the psychosocial and perceived park environmental 
factors, and park-based physical activity (i.e.,  frequency, intensity and energy consumption) 
using IBM SPSS Statistics 20. Chi-square tests or independent t-tests were conducted to 
investigate city differences in the psychosocial and perceived park environmental factors, and 
the three parameters of park-based physical activity. Social-demographic differences in the 
psychosocial and perceived park environmental factors and park-based physical activity were 
examined by independent t-test, one-way ANOVA tests or Chi-square tests. The significant 
socio-demographic variables in relation to park-based physical activity were used as covariates 
in the following regression models. 
The associations of the psychosocial and perceived park environmental factors with three 
parameters of park-based physical activity (i.e., frequency, intensity and energy consumption) 
were examined respectively (research question Q3.1 and Q3.2). For frequency and energy 
consumption, univariate linear regression models were used to examine their independent 
predictors (the psychosocial and perceived park environmental factors), adjusting for the 
significant covariates. The significant independent predictors were included into hierarchical 
multiple regression models to explore the moderating effect of city on the relationship between 
psychosocial and perceived park environmental factors and park-based physical activity. Based 
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on the city-stratified samples (if possible), hierarchical multiple regression models were used 
to compare the associations between the psychosocial and perceived park environmental 
factors and park-based physical activity between Leipzig and Hong Kong. In respect to 
intensity, generalized ordinal logistic regression models were used to examine the univariate 
predictors (i.e., the psychosocial and perceived park environmental factors) of intensity levels, 
and to examine the moderating effect of city on the association between intensity levels and 
the significant univariate predictors, adjusting for significant covariates. For all analysis, follow 
up tests were conducted to illustrate significant interaction terms. During examining the 
significant interaction terms, the relationships between park-based physical activity and 
psychosocial factors were illustrated at low and high levels of perceived park environmental 
factors. 




8.1 Results of observation 
The aim of this section is to answer the specific research questions Q1 (from Q 1.1 to Q 
1.4) and Q2 by representing findings from systematic observation, the five specific research 
questions are relevant to the following five subsections, respectively.  
 
8.1.1. Distribution and conditions of PA areas in Leipzig and Hong Kong parks 
This subsection is linking to the first specific research question Q1.1, namely “how about 
the distribution and conditions of PA areas in Leipzig and Hong Kong parks?” Distribution of 
the specific and classified PA areas for Leipzig and Hong Kong parks is shown in Table 8.1. 
The most common specific PA areas in Leipzig parks included lawn areas (32%), playgrounds 
(28%), paths (11%), and table tennis courts (10%). On the other hand, tennis courts (26.2%), 
fitness stations (20.7%), playgrounds (15.2%), basketball courts (11.0%), and soccer fields 
(10.3%) were most often identified in Hong Kong parks. Table 8.1 also shows that volleyball 
courts and table tennis courts were only designated in Leipzig parks, and gateball courts, tennis 
courts, and fastened areas were only built in Hong Kong parks. Furthermore, comparing the 
distribution of classified PA areas between the two cities, lawn areas (32%), playgrounds (28%), 
and paths (12%) were likely to be found in Leipzig parks, whereas sports fields (50.3%), and 
fitness areas (20.7%) were commonly built in Hong Kong parks. 
Table 8.2 and Table 8.3 present conditions of PA areas in Leipzig and Hong Kong parks, 
respectively. Overall, PA areas were typically accessible and useable (larger than 98%), but 
they were empty during half of the scans (57.5% for Leipzig parks and 48.9% for Hong Kong 
parks). Rarely were the PA areas unusable because of dark (0 and 0.2%), and rarely did they 
provide supervised (0.3% and 3.0%) or organized activities (0.9% and 1.3%) for park users. 
Focusing on the conditions of PA areas in Leipzig parks (see Table 8.2), a range of 90.0% to 
100% of the scans showed that PA areas in Leipzig parks were accessible and useable. Findings 
also indicated that vacancy was common for volleyball courts (86.5%), lawn areas (82.2%), 
table tennis courts (77.8%), skate parks (68.8%), and basketball courts (56.3%), while paths 
and trails were never empty at any time of scans. Furthermore, organized activities were 
possible to be conducted in fitness stations (6.3%), basketball courts (5.0%), and soccer fields 
(4.2%), but they were never provided in playgrounds, table tennis courts, skate parks, and trails. 
In addition, the PA areas in Leipzig parks were rarely offered supervised activities (less than 
1.0%) and were never dark during observation. 
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Table 8.1. Distribution of the specified and classified PA areas in Leipzig and Hong Kong parks 
Classified types 
of PA areas  
Specific types of  
PA areas   
Distribution of specific 
PA areas, n (%) 
Distribution of classified 
PA areas, n (%) 
Leipzig Hong Kong Leipzig Hong Kong 
(1) Sports field    24(24.0%) 73 (50.3%) 
 (1) Basketball court 5 (5.0%) 16 (11.0%) 
 (2) Soccer field 3 (3.0%) 15 (10.3%) 
 (3) Volleyball court 6 (6.0%) – 
 (4) Table tennis court  10 (10.0%) – 
 (5) Gateball court – 4 (2.8%) 
 (6) Tennis court  – 38 (26.2%) 
(2) Path    12(12.0%) 8 (5.52%) 
 (7) Trail  1 (1.0%) 6 (4.1%) 
 (8) Path 11 (11.0%) 2 (1.4%) 
(3) Fitness area (9) Fitness station  2 (2.0%) 30 (20.7%) 2 (2.0%) 30 (20.7%) 
(4) Playground (10) Playground 28 (28.0%) 22 (15.2%) 28(28.0%) 22 (15.2%) 
(5) Skate park (11) Skate park  2 (2.0%) 2 (1.4%) 2 (2.0%) 2 (1.4%) 
(6) Lawn area (12) Lawn area 32 (32.0%) 3 (2.1%) 32(32.0%) 3 (2.1%) 
(7) Fastened area (13) Fastened area – 7 (4.8%) – 7 (4.8%) 
Total 100 145 100 145 
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Table 8.2. The number and proportion of observed conditions of PA areas in Leipzig parks 
Type of PA areas  
Condition of PA areas (n [%]) a Total 







0 (0) 1 (0.1%) 0  (0) 896 






0 (0) 6 (0.6%) 8 (0.8%) 1024 






0 (0) 0 (0) 4 (6.3%) 64 






0 (0) 1 (1.0%) 4 (4.2%) 96 






0 (0) 0(0) 8 (5.0%) 160 






0 (0) 0 (0) 2 (1.0%) 192 






0 (0) 0 (0) 0 (0) 320 
















0 (0) 0 (0) 0 (0) 0 (0) 32 






0(0) 8 (0.3%) 28 (0.9%) 3200 
Note. a Numbers and percentages were based on the scans of observation. 
b Each PA area was conducted 32 scans of observation, specifically  32 scans = 4 time periods × 4 week 
periods × 2 seasons, total scans=number of specific PA areas × 32 scans 
 
Similar to Leipzig, the PA areas in Hong Kong parks were frequently accessible, usable, 
and lighting, sometimes occupied, and rarely supervised or organized (see Table 8.3). Larger 
than 90% of observation scans showed that the PA areas were accessible (93.8% to 100%) and 
useable (93.8% to 100%). On the other hand a lack of occupation was found in some of PA 
areas in Hong Kong parks. The PA areas in which larger than half of scans showed empty 
included lawn areas (93.8%), skate parks (76.6%), gateball courts (74.2%), fastened areas 
(70.5%), fitness stations (55.6%), and tennis court (50.2%). Table 8.3 also represented that PA 
areas in Hong Kong parks seldom provided supervised and organized activities to the public. 
Supervised activities were likely to be found in tennis courts (7.2%), gateball courts (5.5%), 
and soccer fields (4.8%), but never in playgrounds and paths. Organized activities were only 
possible to be found in soccer fields (7.5%), basketball courts (1.8%), tennis courts (1.1%), 
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trails (0.5%), and fastened areas (0.4%). Furthermore, only few PA areas, including paths 
(1.6%), gateball courts (0.8%), playgrounds (0.6%), and fitness stations (0.1%) were dark 
during observation periods 
 
Table 8.3. The number and proportion of observed conditions of PA areas in Hong Kong parks 
Type of PA areas  
Condition of PA areas (n [%]) a Total 







4(0.6%) 0 (0) 0 (0) 704 






0 (0) 2 (2.1%) 0 (0) 96 






0 (0) 5 (2.2%) 1 (0.4%) 224 






1(0.1%) 2 (0.2%) 0 (0) 960 






0 (0) 23 (4.8%) 36 (7.5%) 480 






0 (0) 8 (1.6%) 9 (1.8%) 512 






0 (0) 88 (7.2%) 13 (1.1%) 1216 






1(0.8%) 7 (5.5%) 0 (0) 128 


















0 (0) 1 (0.5%) 1 (0.5%) 192 











Note. a Numbers and percentages were based on the scans of observation. 
b Each PA area was conducted 32 scans of observation, specifically  32 scans = 4 time periods × 4 week 
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8.1.2. Socio-demographic characteristics of the elderly visitors being active in PA areas 
in Leipzig and Hong Kong parks 
In addition to investigating the distribution and conditions of PA areas, park visitors using 
these PA areas were also recorded during observation. The aim of this subsection is to show 
how about socio-demographics of elderly visitors being active in PA areas in Leipzig and Hong 
Kong parks (Q1.2). Before revealing the socio-demographics of older adults by city, the 
distribution of park visitors’ types and age is represented in advance. As shown in Table 8.4, a 
total of 27289 and 21912 visitors were observed in PA areas in Leipzig and Hong Kong parks, 
respectively. There was not a significant city difference in distribution of visitor types, 2 (1) = 
3.53, p = .06.  
 
Table 8.4. Distribution of the visitors' types observed in PA areas in parks by city 
Visitor types 
Visitors by city 
2 p Leipzig, n (%) Hong Kong, n (%) 
Sedentary  6480 (23.7%) 5045 (23.0%) 3.53 .06 
Active 20809 (76.3%) 16867 (77.0%)   
Total 27289 21912   
 
Focusing on the visitors being active in PA areas in Leipzig and Hong Kong parks, Table 
8.5 shows a significant city difference in distribution of active visitors’ age, 2 (2) = 585.21, p 
< .001. Young (Hong Kong= 28.8% vs. Leipzig= 25.3%) and elderly (20.5% vs. 12.8%) active 
visitors were more possible to be observed in PA areas in Hong Kong parks rather than in 
Leipzig parks. On the other hand, a greater percentage of adults were found in PA areas in 
Leipzig parks (61.9%) compared to Hong Kong parks (50.7%). 
 
Table 8.5. Distribution of the active visitors' age observed in PA areas in parks by city 
Age groups 
Active visitors by city 
2 p Leipzig, n (%) Hong Kong, n (%) 
Youth  5268(25.3%) 4857 (28.8%) 585.21 <.001 
Adult 12876 (61.9%) 8553 (50.7%)   
Older adult 2665 (12.8%) 3457 (20.5%)   
Total 20809 16867   
 
Table 8.6 targets on the elderly visitors being active in PA areas in Leipzig and Hong Kong 
parks and presents their gender, social situations, and ethnicity by city. Except ethnicity, there 
was a significant difference in gender (2 (1) = 16.46, p < .001) and social situation (2 (1) = 
402.72, p < .001) between Leipzig and Hong Kong active elderly visitors. Specifically, more 
elderly males were observed in PA areas in Hong Kong parks (58.0%) compared with those in 
Leipzig (52.8%), however females were more frequently found in PA areas in Leipzig parks 
(47.2%) rather than in Hong Kong (42.0%). For social situation, Hong Kong older adults 
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(72.8%) were more likely than Leipzig visitors (47.6%) to be active in PA areas individually, 
on the other hand, the older adults who conducted group activities were less observed in PA 
areas in Hong Kong parks (27.2%) compared with those in Leipzig (52.4%). With regard to 
ethnicity, the majority active elderly visitors in Leipzig were Whites (98.5%), followed by 
Asians (1.1%) and those of a different ethnicity (0.5%), while only Asians (99.5%) and Whites 
(0.5%) were observed in PA areas in Hong Kong parks.   
 
Table 8.6. Distribution of the active older adults' socio-demographic characteristics observed in PA 
areas in parks by city 
Socio-demographic 
variables 
Active older adults by city 
2 p Leipzig, n (%) Hong Kong, n (%) 
 Gender    16.46 <.001 
Male 1408 (52.8%) 2006 (58.0%)   
Female 1257 (47.2%) 1451 (42.0%)   
Social situation    402.72 <.001 
Individual 1269 (47.6%) 2515(72.8%)   
Group 1396 (52.4%) 942 (27.2%)   
Ethnicity   – – 
White 2624 (98.5%) 18 (0.5%)   
Asian  29 (1.1%) 3439 (99.5%)   
Other 12 (0.5%) 0 (0)   
Total 2665 3457   
Note. Column percentages may not be 100% due to rounding 
– Not relevant 
 
 
8.1.3 Elderly visitors’ physical activity patterns in PA areas in Leipzig and Hong Kong 
parks 
This subsection links to Q1.3, aiming to represent elderly visitors’ physical activity 
patterns being observed in PA areas in Leipzig and Hong Kong parks in aspects of classified 
PA areas1, the classified types2 and intensity of physical activity, and temporal factors (i.e., 





                                                          
1 Findings of number of elderly visitors by specific PA area in Leipzig and Hong Kong parks are shown in Table 
A-6 
2 Findings of the elderly visitors’ specific physical activity types being observed in PA areas in Leipzig and 
Hong Kong parks are shown in Table A-7 
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Table 8.7. The older adults' physical activity patterns observed in PA areas in Leipzig and Hong Kong 
parks 
Physical activity patterns 
Active older adults by city   
Leipzig, n (%) Hong Kong, n (%) 2 p 
Classified types of physical 
activity a 
  1267.83 <.001 
Ball sports  2 (0.1%) 181 (5.6%)   
Fitness-related activities  35 (2.1%) 1061 (33.0%)   
Playing  22 (1.3%) 8 (0.2%)   
Children care 43 (2.6%) 272 (8.4%)   
Walking 1476 (89.2%) 1205 (37.4%)   
Running  77 (4.7%) 493 (15.3%)   
Intensity levels   484.27 <.001 
Low 1296 (48.6%) 1693 (49.0%)   
Moderate 1288 (48.3%) 1052 (30.4%)   
vigorous 81 (3.0%) 712 (20.6%)   
Classified types of PA area b   1553.49 <.001 
Sports field 2 (0.1%) 547 (16.5%)   
Path 2553 (95.8%) 1686 (50.8%)   
Fitness area 12 (0.5%) 725 (21.9%)   
playground 50 (1.9%) 320 (9.6%)   
Lawn area 48 (1.8%) 39 (1.2%)   
Time periods   193.91 <.001 
Morning 548 (20.6%) 1241 (35.9%)   
Noon 594 (22.3%) 751 (21.7%)   
Afternoon 866 (32.5%) 772 (22.3%)   
Evening 657 (24.7%) 693 (20.0%)   
Week periods   21.97 <.001 
Weekday 1111 (41.7%) 1649 (47.7%)   
Weekend 1554 (58.3%) 1808 (52.3%)   
Seasons   0.08 .77 
Fall  1339 (50.2%) 1724 (49.9%)   
Spring  1326 (49.8%) 1733 (50.1%)   
Total 2665 3457   
Note. Row percentages may not be 100% due to rounding 
a the categories of cycling (n = 1010, for older adults in parks of Leipzig) and racket games (n = 229, 
for older adults in parks of Hong Kong) were not included in the table because they were only relevant 
for elderly park visitors in one city. 
b the categories of skate parks (n = 2) and fastened areas (n = 138) were not included in the table because 
they were only relevant for elderly park visitors in Hong Kong 
– Not relevant  
 
As shown in Table 8.7, there was a significant difference between Leipzig and Hong Kong 
elderly visitors in classified types of physical activity, intensity levels, and use of classified PA 
areas. For classified types of physical activity, a larger percentage of those who conducted ball 
sports (0.1% for Leipzig and 5.6% for Hong Kong), fitness-related activities (33.0% and 2.1%), 
children care (8.4% and 2.6%), and running (15.3% and 4.7%) were Hong Kong elderly visitors 
rather than the visitors observed in PA areas in Leipzig parks, while Leipzig older adults (89.2%) 
were more likely than Hong Kong elderly visitors to engage in walking (37.4%). In addition, 
cycling was only observed in Leipzig older adults (n = 1010), and racket games were only 
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played by Hong Kong older adults (n = 229). With regard to intensity levels, a significantly 
higher percentage of elderly visitors in Leipzig (48.3%) than those in Hong Kong (30.4%) 
engaged in moderate physical activity in PA areas in parks, but Hong Kong older adults more 
frequently conducted low and vigorous levels of physical activity in PA areas compared to 
Leipzig elderly visitors. Targeting on using classified types of PA area, elderly visitors in 
Leipzig were more likely than those in Hong Kong to be found being active in paths (95.8% 
for Leipzig and 50.8% for Hong Kong) and lawn areas (1.8% and 1.2%), whereas Hong Kong 
older adults were more possible than Leipzig elderly visitors to use sports fields (16.5% for 
Hong Kong and 0.1% for Leipzig), fitness areas (21.9% and 0.5%), and playgrounds (9.6% 
and 1.9%) for physical activity. In addition, skating spaces (n = 2) and fastened areas (n = 138) 
were only used by older adults in Hong Kong.  
Focusing on temporal factors, table 8.7 also shows a significant difference between 
Leipzig and Hong Kong elderly park users in time periods and week periods, but not in seasons. 
Compared to Hong Kong visitors, elderly visitors in Leipzig were more likely to be observed 
using PA areas in the noon (22.3% for Leipzig and 21.7% for Hong Kong), afternoon (32.5% 
and 22.3%) and evening (24.7% and 20.0%), while using PA areas for physical activity in the 
morning was more common for elderly visitors in Hong Kong (35.9%) than those in Leipzig 
(20.6%). With regard to week periods, a greater percentage of those who were found being 
active in the weekdays were older adults in Hong Kong (47.7%) rather than in Leipzig (41.7%), 
on the other hand, elderly park users in Leipzig (58.3%) were more possible than those in Hong 
Kong (52.3%) to be found being active in PA areas in weekends. For seasons, there was not a 
significant difference of elderly park visitors between fall and spring.  
 
8.1.4 Use of PA areas in parks for physical activity by elderly visitors in Leipzig and 
Hong Kong  
The aim of this subsection is to answer how about elderly visitors’ types of physical 
activity by PA area in Leipzig and Hong Kong parks, and whether their physical activity by PA 
areas differs by intensity, socio-demographic characteristics, and temporal factors (research 
question Q 1.4). 
 
Elderly visitors’ types of physical activity by PA area in Leipzig and Hong Kong parks 
Table 8.8 represents elderly visitors’ types of physical activity by PA areas in Leipzig and 
Hong Kong parks. For use of sports fields, only ball sports (0.1%) were observed in sports 
fields for elderly visitors in Leipzig. In Hong Kong parks, the physical activity types that were 
engaged in sports fields included racket games (6.6%), ball sports (5.2%), fitness-related 
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activities (3.4%), playing (0.3%), walking (0.2%), and running (0.1%). Findings also revealed 
that 55% of Leipzig older adults used paths for walking, additionally 37.9% and 2.9% of them 
engaged in cycling and running in these areas, respectively. On the other hand, older adults in 
Hong Kong were only observed being walking (34.6%) and running (14.2%) in paths.  
 
Table 8.8. Distribution of physical activity types by PA areas for the older adults observed in PA areas 
in Leipzig and Hong Kong parks 
Classified types of PA 
areas  
Classified types of physical 
activity  
Active older adults by city 
Leipzig, n 
(%) 
Hong Kong, n 
(%) 
Sports field Ball sports 2 (0.1%) 181 (5.2%) 
 Racket games 0 (0) 229 (6.6%) 
 Walking 0 (0) 8 (0.2%) 
 Running 0 (0) 4 (0.1%) 
 Fitness-related activities 0 (0) 116 (3.4%) 
 Playing 0 (0) 9 (0.3%) 
Path Walking 
1466 





 Running 77 (2.9%) 489 (14.2%) 
Fitness area Children care 1 (0.04%) 1 (0.03%) 
 Fitness-related activities 2 (0.1%) 724 (20.9%) 
 Playing 9 (0.3%) 0 (0) 
playground Children care 40 (1.5%) 271 (7.8%) 
 Fitness-related activities 5 (0.2%) 42 (1.2%) 
 Playing 5 (0.2%) 7 (0.2%) 
Lawn area Walking 10 (0.4%) 0 (0) 
 Children care 2 (0.1%) 0 (0) 
 Fitness-related activities 28 (1.1%) 39 (1.1%) 
 Playing 8 (0.3%) 0 (0) 
Skate park Fitness-related activities 0 (0) 2 (0.1%) 
Fastened area Fitness-related activities – 138 (4.0%) 
Total 2665 3457 
– Not relevant  
 
Table 8.8 also shows that both of children care (Leipzig = 0.04 %, Hong Kong = 0.03%) 
and fitness-related activities (0.1 % and 20.9%) were observed in fitness areas for older adults 
in Leipzig and Hong Kong, but only elderly visitors in Leipzig were observed being playing 
(0.3%) in this area. Furthermore, children care (Leipzig = 1.5 %, Hong Kong = 7.8%), fitness-
related activities (0.2% and 1.2%), and playing (0.2% and 0.2%) were observed in playgrounds 
for both of Leipzig and Hong Kong older adults. With regard to using lawn areas, Leipzig park 
users’ types of physical activity that were found in lawn areas included fitness-related activities 
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(1.1%), waking (0.4%), playing (0.3%), and children care (0.1%). For older adults in Hong 
Kong, however, only fitness-related activities (1.1%) were observed in lawn areas. In addition, 
the PA areas that were only used by older adults in Hong Kong were skate parks and fastened 
areas, in which only fitness-related activities were observed. 
 
Differences of physical activity in PA areas by intensity  
Table 8.9 and Table 8.10 represents distribution and odds of using PA areas by intensity 
level for older adults being observed in PA areas in Leipzig and Hong Kong parks, respectively. 
As shown in Table 8.9, differences of physical activity by intensity were found in PA areas (in 
general), paths, playgrounds, and lawn areas for elderly visitors in Leipzig. Compared to the 
Leipzig older adults using PA areas for mild activities, visitors were 63% less likely to conduct 
vigorous activities (OR=0.37, 95% CI 0.31, 0.45), while there was not a significant difference 
between number of older adults being active in mild and moderate in PA areas. With regard to 
classified PA areas, paths were more common to be used for mild activities rather than moderate 
or vigorous activities by older adults in Leipzig. Lawn areas were also more likely to be used 
for mild activities compared to moderate activities. A further findings showed that the Leipzig 
elderly visitors engaging in moderate activities in playgrounds had 23% higher odds than those 
being active in mild level (OR=1.23, 95% CI 1.01, 1.51), whereas visitors with vigorous 
activities in playgrounds had 42% lower odds than those being in mild (OR = 0.58, 95% CI 
0.45, 0.76).  
Table 8.10 shows that (general) PA areas, sports fields, paths, playgrounds, and fastened 
areas were found to be used for physical activity in different intensity levels among Hong Kong 
older adults. In general, mild activities were more likely than moderate and vigorous activities 
to be found in PA areas for elderly visitors in Hong Kong. Focusing on use of classified PA 
areas, sports fields were more common to be used for moderate and vigorous activities 
compared to mild physical activity. Moderate physical activity were also more likely than mild 
physical activity to be observed in fastened areas. On the other hand, elderly park users in Hong 
Kong were more likely to use paths for mild activities rather than moderate or vigorous physical 
activity. Similarly, playgrounds were more possible to be used for mild physical activity 
compared to physical activity in vigorous level. There was not a significant difference in use 
of fitness areas for physical activity by intensity level.   
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Table 8.9. Distribution and odds of using PA areas by intensity for the older adults in PA areas in 
Leipzig parks 
Classified 
types of PA 
areas a 
Intensity levels of physical activity Moderate b 
OR [95% CI] 
p 
Vigorous b 








Sports field 0 (0) 0 (0) 2 (2.5%) – – 
Path 1240 95.7%) 1236(96.0%) 77 (95.1%) 0.86 [0.75, 0.99] 
.04 
0.35 [0.29, 0.42] 
<.001 
Fitness area 1 (0.1%) 10 (0.8%) 1 (1.2%) – – 
playground 41 (3.2%) 8 (0.6%) 1 (1.2%) 1.23 [1.01, 1.51] 
.04 
0.58 [0.45, 0.76] 
<.001 
Lawn area 14 (1.1%) 34 (2.6%) 0 (0) 0.17 [0.13, 0.21] 
<.001 
– 
Total  1296(48.6%) 1288(48.3%) 81 (3.0%) 0.93 [0.80, 1.07] 
.32 
0.37 [0.31, 0.45] 
<.001 
Note. Column percentages may not be 100% due to rounding; – Not relevant  
a The categories of skate parks and fastened areas were not included in the table because they were not 
relevant for older adults in parks of Leipzig 
 b Mild served as reference category; model adjusted for park size, time period, week period and season 
OR=Odds Rations, 95% CI= 95% confidence interval, bolded in OR [95% CI] indicates significance at 
p < .05 
 
Table 8.10. Distribution and odds of using PA areas by intensity for the older adults observed in PA 
areas in Hong Kong parks 
Classified 
types of PA 
areas a 
Intensity levels of physical activity Moderate b 
OR [95% CI] 
 p 
Vigorous b 
OR [95% CI] 
p 
Mild 
 n (%) 
Moderate 
 n (%) 
Vigorous 
 n (%) 
Sports field 22 (1.3%) 323 (30.8%) 202 (28.4%) 1.89 [1.39, 2.57] 
<.001 
1.40 [1.04, 1.90] 
.03 
Path 1020(60.3%) 167 (15.9%) 499 (70.1%) 0.58 [0.45, 0.76] 
<.001 
0.58 [0.49, 0.70] 
<.001 
Fitness area 322 (19.0%) 394 (37.5%) 9 (1.3%) 1.07 [0.93, 1.23] 
.33 
0.89 [0.61, 1.31] 
.56 
playground 308 (18.2%) 10 (1.0%) 2 (0.3%) 0.88 [0.50, 1.56] 
.67 
0.52 [0.38, 0.70] 
<.001 
Lawn area 10 (0.6%) 29 (2.8%) 0 (0) – – 
Fastened 
area 
11 (0.7%) 127 (12.1%) 0 (0) 2.21 [1.47, 3.33] 
<.001 
– 
Total  1693(49.0%) 1052(30.4%) 712 (20.6%) 0.76 [0.67, 0.87] 
<.001 
0.83 [0.71, 0.97] 
.02 
Note. Column percentages may not be 100% due to rounding; – Not relevant  
a The category of skate parks were not included in the table because it is only relevant for two older 
adults in Hong Kong parks, whom were observed to conduct moderate PA. 
b Mild served as reference category; model adjusted for park size, time period, week period and season 
OR=Odds Rations, 95% CI= 95% confidence interval, bolded in OR [95% CI] indicates significance at 
p < .05 
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Differences of physical activity in PA areas by socio-demographic variables 
Findings of using PA areas by gender and social situation for elderly visitors in Leipzig 
and Hong Kong are represented in Table 8.11 and Table 8.12, respectively. Given the majority 
of older adults in Leipzig and Hong Kong were Whites and Asians respectively, odds rations 
of PA areas were inappropriate to be evaluated. Distribution of using PA areas by ethnicity is 
shown in Table A-8. 
Table 8.11 represents the distribution and odds of using classified PA areas by gender for 
elderly park visitors in Leipzig and Hong Kong. Although older adults using PA areas (in 
general) in Leipzig and Hong Kong parks were not significantly different between males and 
females, gender differences were found in use of paths, fitness areas, lawn areas, and fastened 
areas. Elderly males in Hong Kong were significantly more likely than females to be observed 
in paths, while there was no significant difference in using paths by gender for Leipzig older 
adults. Table 8.11 also shows that both of fitness areas and Lawn areas were more likely to be 
used by elderly men rather than elderly women in Leipzig parks, while for older adults in Hong 
Kong, females than males were more frequently observed in the two types of PA areas. 
Moreover, odds of using fastened areas was only relevant for older adults in Hong Kong. 
Elderly males in Hong Kong had 40% lower odds of using fastened areas for physical activity 
compared to females (OR = 0.60, 95% CI 0.43, 0.84). Furthermore, there was not a significant 
gender difference in use of playgrounds for older adults in Leipzig and Hong Kong, and in use 
of sports fields for Hong Kong visitors.  
Table 8.12 reveals the distribution and odds of using classified PA areas by social situation 
for elderly park visitors in Leipzig and Hong Kong. Compared to those being active in group, 
elderly visitors in Leipzig that were observed being in individual had 33% less odds of using 
PA areas for physical activity (OR = 0.67, 95% CI 0.59, 0.77), whereas the Hong Kong visitors 
being in individual had 26% higher odds of using PA areas (OR = 1.26, 95% CI 1.11, 1.42). 
Specifically, odds of using sports fields, paths, fitness areas, lawn areas and fastened areas 
showed significant differences in social situations for elderly park visitors in Leipzig and Hong 
Kong. In respect to elderly visitors in Leipzig, paths and playgrounds were more likely to be 
used by elderly visitors being in group rather than those being along, but there was not a 
significant difference in use of lawn areas by social situation. With regard to elderly visitors in 
Hong Kong, more group activities than individual activities were revealed in sports fields, 
fitness areas, lawn areas, and fastened areas, whereas a larger number of elderly visitors were 
observed being active alone in paths rather than in group. In addition, there was not a significant 
difference in use of playgrounds by social situation for elderly visitors in Hong Kong.  
Results                                                                                                                                                                                                                                  Chapter 8                                                                                                                                                                                                                                                                                                                                                                                                                                     
93 
 
Table 8.11. Distribution and odds of using PA areas by gender for the older adults observed in PA areas in Leipzig and Hong Kong parks 
Classified types of PA areas a 
Leipzig Hong Kong  
Gender 
Male b 




OR [95% CI] 
p Male, n (%) Female, n (%) Male, n (%) Female, n (%) 
Sports field 2 (0.1%) 0 (0) – 439(21.9%) 108 (7.4%) 1.07 [0.84, 1.38] 
.57 
Path 1340 (95.2%) 1213 (96.5%) 1.09 [0.96, 1.22] 
.18 
1026 (51.2%) 660(45.5%) 1.26 [1.09, 1.47] 
.002 
Fitness area 8 (0.6%) 4 (0.3%) 1.34 [1.01, 1.79] 
.049 
343(17.1%) 382(26.3%) 0.88 [0.78, 0.98] 
.02 
playground 30 (2.1%) 20(1.6%) 1.03 [0.98, 1.08] 
.29 
138(6.9%) 182(12.5%) 1.02 [0.88, 1.19] 
.79 
Lawn area 28 (2.0%) 20(1.6%) 1.38 [1.07, 1.77] 
.01 
10 (0.5%) 29 (2.0%) 0.49 [0.30, 0.81] 
.01 
Fastened area – – – 48 (2.4%) 90(6.2%) 0.60 [0.43, 0.84] 
.003 
Total  1408 (52.8%) 1257 (47.2%) 1.05 [0.93, 1.18] 
.46 
2006 (58.0%) 1451 (42.0%) 1.05 [0.94, 1.16] 
.40 
Note. Column percentages may not be 100% due to rounding 
– Not relevant  
a the category of skate parks was not included in the table because it is only relevant for two elderly males in Hong Kong parks 
b Female served as reference category; model adjusted for park size, time period, week period and season 
OR=Odds Rations, 95% CI= 95% confidence interval, bolded in OR [95% CI] indicates significance at p < .05 
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Table 8.12. Distribution and odds of using PA areas by social situation for the older adults observed in PA areas in Leipzig and Hong Kong parks 
Classified types of PA areas a 
Leipzig Hong Kong 
Social situation 
Individual b 




OR [95% CI] 
p Individual, n (%) Group, n (%) Individual, n (%) Group, n (%) 
Sports field 0 (0) 2 (0.1%) – 72 (2.9%) 475 (50.5%) 0.56 [0.46, 0.68] 
<.001 
Path 1233 (97.2%) 1320 (94.6%) 0.68[0.60, 0.78] 
<.001 
1523 (60.6%) 163 (17.3%) 2.47[1.99, 3.07] 
<.001 
Fitness area 1 (0.1%) 11 (0.8%) – 625 (24.9%) 100 (10.6%) 0.79 [0.65, 0.94] 
.01 
playground 31 (2.4%) 19 (1.4%) 0.67[0.53, 0.83] 
<.001 
267 (10.6%) 53 (5.6%) 1.22 [0.97, 1.54] 
.09 
Lawn area 4 (0.3%) 44 (3.2%) 0.71[0.46, 1.09] 
.12 
5 (0.2%) 34 (3.6%) 0.24 [0.17, 0.33] 
<.001 
Fastened area – – – 23 (0.9%) 115 (12.2%) 0.37 [0.26, 0.53] 
<.001 
Total  1269 (47.6%) 1396 (52.4%) 0.67 [0.59, 0.77] 
<.001 
2515 (72.8%) 942 (27.2%) 1.26 [1.11, 1.42] 
<.001 
Note. Column percentages may not be 100% due to rounding 
– Not relevant  
a the category of skate parks was not included in the table because it is only relevant for two older adults in Hong Kong parks, whom were observed to be active 
in group.  
b Leipzig served as reference category; model adjusted for park size, time period, week period and season 
OR=Odds Rations, 95% CI= 95% confidence interval, bolded in OR [95% CI] indicates significance at p < .05 
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Differences in using PA areas for PA by temporal factors  
In addition to gender and social situation, differences of using PA areas by temporal 
factors, including time periods, week periods and seasons, were examined for elderly visitors 
in Leipzig and Hong Kong. As shown in Table 8.13, differences by time period were seldom 
revealed in using PA areas for physical activity by Leipzig elderly visitors. In general, there 
was not a significant difference in odds of using PA areas in parks by time period. Focusing on 
classified PA areas, odds of using sports fields, fitness areas, playgrounds, or lawn areas did 
not differ by time period at the p < .05, while for odds of using paths, there was a significant 
difference between evening and afternoon. Compared to those being observed in the evening, 
elderly visitors in Leipzig were 29% greater likely to use paths for physical activity in the 
afternoon, OR = 1.29, 95% CI 1.00, 1.66.  
Table 8.14 reveals that elderly visitors in Hong Kong were likely to be observed being 
active in PA areas (in general), sports fields, paths, fitness areas, and fastened areas in the 
morning compared to evening. In general, older adults being active in the morning had 85% 
higher odds of using PA areas than active visitors in the evening (OR = 1.85, 95% CI 1.44, 
2.37). With regard to classified PA areas, odds of using sports fields, paths, and fitness areas 
were also found to be larger in the morning period than in the evening period. Compared to the 
evening period, a further finding from Table 8.14 was that fastened areas were more possible 
to be used in the morning, but were less likely to be used in the afternoon. On the other hand, 
there was not a significant difference in using playgrounds for physical activity by time period.  
Table 8.15 represents the distribution and odds of using classified PA areas by week 
period for elderly park users in Leipzig and Hong Kong. Differences by week period were 
found in using paths and PA areas (in general) for physical activity by elderly visitors in Leipzig. 
Visitors being active in the weekdays had 24% less odds of using PA areas (in general) 
compared to those being active in the weekends (OR = 0.76, 95% CI 0.59, 0.97). Odds of using 
paths was also significant lower in the weekdays than in the weekends. On the other hand, there 
was not a significant difference in odds of using fitness areas, playgrounds, and lawn areas by 
week period. 
As also can be seen in Table 8.15, difference by week period was only found in using 
playgrounds and lawn areas for elderly visitors in Hong Kong. Those who had 35% less odds 
of using playgrounds were Hong Kong park visitors being observed in weekdays rather than 
visitors in weekends (OR = 0.65, 95% CI 0.46, 0.93). On the other hand, the odds of using lawn 
areas in weekdays were 10.65 times more than the odds in weekends (OR = 10.65, 95% CI 
1.72, 66.05). A further finding was that there was not a significant difference in using sports 
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fields, paths, fitness areas, and fastened areas for physical activity between weekdays and 
weekends for elderly visitors in Hong Kong.  
Distribution and odds of using classified PA areas by season for elderly visitors in Leipzig 
and Hong Kong are shown in Table 8.16. For elderly park visitors in Leipzig, seasonal 
differences were significant in using fitness areas, playgrounds, and lawn areas. Compared to 
older adults being observed in spring, visitors being observed in autumn had larger odds of 
using fitness areas  and playgrounds, while they had  79% less odds of using lawn areas for 
physical activity (OR = 0.21, 95% CI 0.05, 0.90). A further finding from Table 8.16 was that 
there was not a significant seasonal difference in odds of using PA areas (in general) or paths 
for elderly visitors in Leipzig. 
Table 8.16 also represents that odd of using sports fields, fitness areas, lawn areas, and 
fastened areas were significant different between spring and autumn for elderly visitors in Hong 
Kong. Fitness areas and fastened areas were more possible to be used in autumn rather than in 
spring, whereas sports fields and lawn areas were more likely to be used in spring than in 
autumn. In addition to the significant findings, using PA areas (in general), paths, and 
playgrounds for physical activity were not significantly different between spring and autumn 
for elderly visitors in Hong Kong.  
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Table 8.13. Distribution and odds of using PA areas by time period for the older adults observed in PA areas in Leipzig parks 
Note. Column percentages may not be 100% due to rounding 
– Not relevant  
a The categories of skate parks and fastened areas were not included in the table because they were not relevant for older adults in parks of Leipzig 
b Evening served as reference category; model adjusted for park size, week period and season 









types of PA 
areas a 
Time periods Morning 
b 







p Morning, n (%) Noon, n (%) Afternoon, n (%) Evening, n (%) 
Sports field 0 (0) 1 (0.2%) 0 (0) 1 (0.2%) – – – 
Path 505 (92.3%) 569 (95.8%) 846 (97.7%) 633 (96.4%) 0.79 [0.61, 1.03] 
.08 
0.88 [0.69, 1.12] 
.29 
1.29 [1.00, 1.66] 
.046 




playground 11 (2.0%) 14 (2.4%) 9 (1.0%) 16 (2.4%) 0.69 [0.27, 1.80] 
.45 
0.89 [0.39, 2.00] 
.77 
0.55 [0.22, 1.41] 
.22 




0.99 [0.21, 4.64] 
.99 
Total 548 (20.6%) 594 (22.3%) 866 (32.5%) 657 (24.7%) 0.81 [0.57, 1.16] 
.26 
0.89 [0.63, 1.27] 
.53 
1.28 [0.90, 1.83] 
.17 
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Table 8.14. Distribution and odds of using PA areas by time period for the older adults observed in PA areas in Hong Kong parks 
Classified 











p Morning, n (%) Noon, n (%) Afternoon, n (%) Evening, n (%) 
Sports field 251 (20.2%) 86 (11.5%) 119 (15.5%) 91 (13.1%) 2.92 [1.91, 4.47] 
<.001 
0.95 [0.61, 1.49] 
.82 
1.31 [0.80, 2.16] 
.28 
Path 534 (43.0%) 408(54.3%) 375 (48.7%) 369 (53.3%) 1.47 [1.06, 2.04] 
.02 
1.02 [0.69, 1.50] 
.92 
0.99 [0.70, 1.41] 
.97 
Fitness area 272 (21.9%) 159(21.2%) 150 (19.5%) 144 (20.8%) 1.90 [1.39, 2.60] 
<.001 
1.09 [0.78, 1.54] 
.61 
1.04 [0.72, 1.50] 
.84 
playground 62 (5.0%) 63 (8.4%) 118 (15.3%) 77 (11.1%) 0.79 [0.46, 1.37] 
.41 
0.76 [0.44, 1.31] 
.32 
1.32 [0.81, 2.15] 
.27 
Lawn area 33 (2.7%) 0 (0) 6 (0.8%) 0 (0) – – – 




0.17 [0.03, 0.95] 
.04 
Total 1241 (35.9%) 751(21.7%) 772 (22.3%) 693 (20.0%) 1.85 [1.44, 2.37] 
<.001 
1.07 [0.80, 1.43] 
.65 
1.12 [0.85, 1.48] 
.41 
Note. Column percentages may not be 100% due to rounding 
– Not relevant  
a the category of skate parks were not included in the table because it is only relevant for two older adults in Hong Kong parks, whom were observed to be 
active in the afternoon. 
b Evening served as reference category; model adjusted for park size, week period and season 
OR=Odds Rations, 95% CI= 95% confidence interval, bolded in OR [95% CI] indicates significance at p < .05 
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Table 8.15. Distribution and odds of using PA areas by week period for the older adults observed in PA areas in Leipzig and Hong Kong parks 
Classified types of PA areas a 
Leipzig Hong Kong  
Week periods 
Weekday b 




OR [95% CI] 
p Weekday, n (%) Weekend, n (%) Weekday, n (%) Weekend, n (%) 
Sports field 0 (0) 2 (0.1%) – 304 (18.5%) 243 (13.4%) 1.31 [0.93, 1.85] 
.13 
Path 1062 (95.6%) 1491 (96.0%) 0.73 [0.62, 0.87] 
<.001 
791 (48.0%) 895 (49.5%) 0.97 [0.75, 1.25] 
.80 
Fitness area 2 (0.2%) 10 (0.6%) 0.22 [0.04, 1.15] 
.07 
329 (20.0%) 396 (21.9%) 0.85 [0.68, 1.08] 
.18 
playground 19 (1.7%) 31 (2.0%) 0.61 [0.32, 1.19] 
.15 
118 (7.2%) 202 (11.2%) 0.65 [0.46, 0.93] 
.02 
Lawn area 28 (2.5%) 20 (1.3%) 1.14 [0.23, 5.54] 
.87 
35 (2.1%) 4 (0.2%) 10.65 [1.72,66.05] 
.01 
Fastened area – – – 70 (4.3%) 68 (3.8%) 0.90 [0.44, 1.85] 
.78 
Total 1111 (41.7%) 1554 (58.3%) 0.76 [0.59, 0.97] 
.03 
1649 (47.7%) 1808 (52.3%) 0.95 [0.78, 1.14] 
.57 
Note. Column percentages may not be 100% due to rounding 
– Not relevant  
a The category of skate parks were not included in the table because it is only relevant for two older adults in Hong Kong parks, whom were observed to be 
active in the weekdays. 
b Weekend served as reference category; model adjusted for park size, time period and season 
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Table 8.16. Distribution and odds of using PA areas by season for the older adults observed in PA areas in Leipzig and Hong Kong parks 
Classified types of PA areas a 
Leipzig Hong Kong  
Seasons Autumn b 
OR [95% CI] 
p 
Seasons Autumn b 
OR [95% CI] 
p Autumn, n (%) Spring, n (%) Autumn, n (%) Spring, n (%) 
Sports field 1 (0.1%) 1 (0.1%) – 199 (11.5%) 348 (20.1%) 0.55 [0.38, 0.78] 
.001 
Path 1281 (95.7%) 1272 (95.9%) 0.97 [0.81, 1.16] 
.75 
802 (46.5%) 884 (51.1%) 0.88 [0.68, 1.14] 
.33 
Fitness area 11 (0.8%) 1 (0.1%) 10.10 [1.08, 94.47] 
.04 
428 (24.8%) 297 (17.2%) 1.39 [1.11, 1.75] 
.004 
playground 38 (2.8%) 12 (0.9%) 3.19 [1.44, 7.08] 
.004 
198 (11.5%) 122 (7.1%) 1.40 [0.97, 2.02] 
.07 
Lawn area 8 (0.6%) 40 (3.0%) 0.21 [0.05, 0.90] 
.04 
3 (0.2%) 36 (2.1%) 0.07 [0.01, 0.44] 
.005 
Fastened area – – – 94 (5.5%) 44 (2.5%) 2.37 [1.21, 4.66] 
.01 
Total  1339 (50.2%) 1326 (49.8%) 1.03 [0.80, 1.31] 
.84 
1724 (49.9%) 1733 (50.1%) 0.98 [0.81, 1.19] 
.87 
Note. Column percentages may not be 100% due to rounding 
– Not relevant  
a The category of skate parks were not included in the table because it is only relevant for two older adults in Hong Kong parks, whom were observed to be 
active in the spring. 
b Spring served as reference category; model adjusted for park size, time period and week period 
OR=Odds Rations, 95% CI= 95% confidence interval, bolded in OR [95% CI] indicates significance at p < .05 
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8.1.5 The association between types of PA areas and park-based physical activity 
among older adults in Leipzig and Hong Kong parks 
The aim of this subsection is to assess how park-based physical activity is influenced by 
types of PA areas for elderly visitors in Leipzig and Hong Kong (Q2). As shown in Table 8.17, 
the association between types of PA areas and number of active elderly visitors in Leipzig was 
statistically significant, adjusting for social situations, park size, and week periods (Wald 2 (4) 
= 725.27, p< .001). With paths as the reference group, playgrounds, fitness areas, and sports 
fields were significantly related to less number of active older adults in Leipzig, whereas lawn 
area was unrelated to number of active elderly visitors in Leipzig. Pairwise comparisons of 
least-square mean between PA types indicated that paths had the highest mean number of active 
older adults (M = 4.45), and sports fields (M = 0.82) had the least mean number of active older 
adults. Additionally, there was not a significant difference in least square means among lawn 
areas (M = 3.08), fitness areas (M = 1.57), and playgrounds (M = 1.38). 
 
Table 8.17. Results of negative binominal regression analyses assessing the association between 
number of active elderly visitors and types of PA areas 
Classified types of PA 
areas  
Number of active older adults  Pairwise comparisons of 
least- square means c Mean OR [95% CI] p 
Leipzig (n = 628) a     paths = lawn areas;  
paths > playgrounds, 
fitness areas, and sports 
fields;   
lawn areas = fitness areas= 
playgrounds;   
sports fields< playgrounds. 
Playground 1.38 0.31 [0.28, 0.35] <.001 
Lawn area 3.08 0.69 [0.27, 1.77] .69 
Fitness area 1.57 0.35 [0.18, 0.70] .003 
Sports field 0.82 0.18 [0.16, 0.21] <.001 
Path 4.45 [1.00] – – 
Hong Kong (n = 940) b     path> lawn area, fastened 
area, sports fields, 
playgrounds, fitness areas, 
and skate parks; 
lawn areas = fastened areas 
= sports field 
fastened areas > 
playgrounds = fitness 
areas; 
skate parks < fitness areas 
Playground  2.37  0.33 [0.27, 0.39] <.001 
Lawn area 4.54  0.63 [0.36, 1.10] .10 
Fitness area 2.36  0.33 [0.29, 0.37] <.001 
Sports field 2.54  0.35 [0.29, 0.42] <.001 
Skate park 1.85 0.26 [0.21, 0.31] <.001 
Fastened area 3.37  0.46 [0.35, 0.62] <.001 
Path 7.26 [1.00] – – 
Note. a path served as reference category, control variables included social situation, week periods, 
and park size. 
b path served as reference category, control variables included social situation, time periods, and park 
size.  
c   “<” and “>” differences were significant at the p < .05; “=” no significant difference 
 
As also can be seen in Table 8.17, types of PA areas were significantly related to number 
of active elderly visitors in Hong Kong, controlled by social situation, park size, and time 
periods (Wald 2 (6) = 365.76, p< .001). Compared with paths (reference group), playgrounds, 
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fitness areas, sports fields, skate parks, and fastened areas were statistically associated with 
decreased number of older adults being active during observation, while for lawn areas, the 
association was not significant. Findings of pairwise comparisons showed that the type of PA 
area that had the largest mean number of older adults being active in Hong Kong parks was 
paths (M = 7.26), whereas the PA area that had the smallest least-square mean was skate parks 
(M = 1.85). In addition, fastened areas (M = 3.37) had significantly higher mean number of 
older adults than playgrounds (M = 2.37) and fitness areas (M = 2.36). There was not a 
significant difference of least-square mean among lawn areas (M = 4.54), fastened areas (M = 
3.37), and sports fields (M = 2.54). 
 
8.2 Results of face-to-face survey 
This section showed findings from face-to-face survey, aiming to answer the two specific 
research questions (Q3.1 and Q3.2) concerning the psychosocial and perceived park 
environmental factors associated with three parameters of park-based physical activity for older 
adults in Leipzig and Hong Kong. Before representing findings for Q 3.1 and Q 3.2, descriptive 
results of the psychosocial and perceived park environmental factors and three parameters of 
park-based physical activity were shown in advance.   
 
8.2.1 Description of survey data 
There are two aspects of descriptive findings that are represented in this subsection, 
namely (1) city differences in the psychosocial and perceived park environmental factors and 
three parameters of park-based physical activity (i.e., frequency, intensity, and energy 
consumption), and (2) socio-demographic differences in psychosocial and perceived park 
environmental factors and park-based physical activity for older adults in Leipzig and Hong 
Kong.  
 
City differences in the psychosocial and perceived park environmental factors and parameters 
of park-based physical activity  
Table 8.18 shows city differences in the psychosocial and perceived environmental factors 
and three parameters of park-based physical activity. For means of psychosocial factors by 
cities, those who reported significant higher self-efficacy, enjoyment, and social-supports, and 
also perceived significant less barriers were older adults in Leipzig rather than visitors in Hong 
Kong. However, differences in perceived benefits were not significant between Leipzig and 
Hong Kong older adults. With regard to perceived park environmental factors, older adults in 
Leipzig than those in Hong Kong perceived greater safety and attractiveness in parks, but 
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reported larger distances from homes to parks. In addition, there was not a significant difference 
in perceived park features between Leipzig and Hong Kong older adults.  
 
Table 8.18. City differences in means of psychosocial and perceived park environmental factors and 









Psychosocial factors, M 
(SD)    
  
Self-efficacy a 3.24 (0.91) 3.43 (0.83) 3.05 (0.95) 5.22*** <.001 
Enjoyment b 4.31 (0.81) 4.70 (0.60) 3.93 (0.80) 13.45*** <.001 
Perceived benefits b 3.78 (0.67) 3.83 (0.70) 3.73 (0.64) 1.84 .07 




Social support b 2.99 (1.15) 3.17 (1.29) 2.82 (0.96) 3.83*** <.001 
 Perception of  park 
environment, M (SD)      
  
Park safety c 3.41 (0.57) 3.48 (0.55) 3.34 (0.59) 3.11** .002 
Attractiveness c 3.25 (0.51) 3.44 (0.41) 3.07 (0.53) 9.99*** <.001 
Park features c 3.23 (0.56) 3.24 (0.58) 3.22 (0.54) 0.56 .58 
Park distance d 2.14 (1.04) 2.27 (1.11) 2.02 (0.95) 3.11** .002 
Park-based physical activity       
Frequency e, M (SD) 4.20 (1.55) 4.41 (1.37) 4.00 (1.69) 3.36** .001 
Intensity, n (%)    53.98*** <.001 
Low 358 (59.4%) 227 (73.5%) 131 (44.6%)   
Moderate 200 (33.2%) 71 (23.0%) 129 (43.9%)   
Vigorous  45 (7.5%) 11 (3.6%) 34 (11.6%)   









Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.  
a:  from 1 = “I am sure I can’t” to 5 = “ I’m sure I can” 
b: from 1 = “strongly disagree” to 5 = “strongly agree”  
c: from 1 = “strongly disagree” to 4 = “strongly agree” 
d: from 1 =“<5mis” to 5 = “>30mins” 
e:  from 1= “Once per month or less” to 6 = “More than 4 hours per week”. 
 
Table 8.18 also reveals city differences in the frequency, intensity, and energy 
consumption of park-based physical activity among older adults. Leipzig older adults than 
participants in Hong Kong more frequently went to parks for physical activity, but expended 
lower energy in parks. Furthermore, Chi-square tests showed that intensity levels of park-based 
physical activity significantly differed between Leipzig and Hong Kong older adults (χ2 (1) = 
53.98, p < .001). A larger percentage older adult in Leipzig engaged in mild physical activity 
compared to Hong Kong visitors (Leipzig = 73.5% vs. Hong Kong = 44.6%), while moderate 
(23.0% vs. 43.9%) and vigorous (3.6% vs. 11.6%) physical activity were more likely to be 
reported by older adults in Hong Kong than those in Leipzig. 
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Socio-demographic differences in psychosocial factors for older adults in Leipzig and Hong 
Kong 
Table 8.19 represents differences in means of psychosocial factors by socio-demographic 
variables for older adults in Leipzig and Hong Kong. With regard to Leipzig participants, 
gender effects were not significant on none of the psychosocial factors including self-efficacy, 
enjoyment, perceived benefits, perceived barriers, and social support. For marital status, 
married older adults in Leipzig reported greater self-efficacy and social support, and also 
perceived lower barriers to park-based physical activity compared to elderly people living in 
single. Findings for education levels showed that except self-efficacy, means of enjoyment, 
perceived benefits, perceived barriers, and social support did not vary by education level for 
Leipzig participants. Post hoc analyses using Duncan test suggested that self-efficacy was 
significantly higher for the participants with an education at university (M = 3.75, SD = 0.76) 
compared to those with an education at primary school (M = 3.30, SD = 0.83). 
Focusing on older adults in Hong Kong, Table 8.19 indicates that male participants (M = 
3.20, SD = 0.95) reported larger self-efficacy than females (M = 2.89, SD = 0.94), while there 
was not a gender difference in means of enjoyment, perceived benefits, perceived barriers, or 
social support. Findings also showed that married older adults than singles perceived larger 
enjoyment and benefits, and also reported lower barriers. On the other hand, there was not a 
significant difference in means of self-efficacy or social support by marital status. A further 
result from Table 8.19 revealed that the main effect of education levels was not significant on 
self-efficacy, enjoyment, or perceived benefits, whereas perceived barriers and social support 
were significantly different by education level. Findings from Duncan test showed that 
participants with an education level at university perceived more barriers to park-based 
physical activity than those with lower education levels. Participants with education at 
university (M = 3.12, SD = 0.84) perceived larger social support from family and friends than 
those with education at primary school (M = 2.72, SD = 0.99).  
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Table 8.19. Socio-demographic differences in means of psychosocial factors for older adults in Leipzig and Hong Kong 
Socio-demographic 
variables 
Psychosocial factors, M (SD)  
Self-efficacy d  Enjoyment e Perceived benefits e Perceived barriers e Social support e 
Leipzig      
Gender      
Male 3.50 (0.82) 4.64 (0.74) 3.75 (0.69) 1.39 (0.39) 3.24 (1.27) 
Female 3.38 (0.83) 4.74 (0.48) 3.89 (0.70) 1.46 (0.37) 3.12 (1.31) 
 t = 1.29, p = .20 t = -1.42, p = .16 t = -1.72, p = .09 t = -1.51, p = .13 t = 0.84,  p = .40 
Marital Status      
Single 3.21 (0.83) 4.60 (0.73) 3.78 (0.81) 1.56 (0.43) 2.59 (1.30) 
Married 3.51 (0.82) 4.74 (0.54) 3.84 (0.64) 1.38 (0.35) 3.40 (1.21) 
 t = -2.82**, p = .005 t = -1.74, p = .08 t = -0.72, p = .47 t = 3.41**, p = .001 t = -4.96***, p < .001 
Education      
Primary school 3.30a (0.83) 4.68 (0.58) 3.78 (0.71) 1.42 (0.36) 3.21 (1.32) 
High school 3.53a,b (0.75) 4.69 (0.83) 3.78 (0.70) 1.39 (0.43) 2.86 (1.25) 
University 3.75b (0.76) 4.74 (0.43) 4.03 (0.59) 1.55 (0.42) 3.38 (1.17) 
 F = 6.34**, p = .002 F = 0.19, p = .82 F = 2.46, p = .09 F = 2.42, p = .09 F = 2.18,  p= .12 
Hong Kong      
Gender      
Male 3.20 (0.95) 4.00 (0.84) 3.78 (0.65) 2.18 (0.82) 2.78 (0.98) 
Female 2.89 (0.94) 3.88 (0.74) 3.69 (0.62) 2.30 (0.72) 2.88 (0.91) 
 t = 2.86**, p = .005 t = 1.22, p = .22 t = 1.14, p = .26 t = -1.26,  p = .21 t = -0.92, p = .36 
Marital Status      
Single 2.93 (0.94) 3.73 (0.82) 3.54 (0.64) 2.62 (0.75) 2.83 (0.91) 
Married 3.07 (0.96) 4.01 (0.78) 3.79 (0.63) 2.14 (0.74) 2.81 (0.97) 
 t = -1.04, p = .30 t  = -2.45*, p = .02 t = -2.84**, p = .005 t = 4.53***, p < .001 t = 0.17, p = .87 
Education      
Primary school 3.01 (0.98) 4.00 (0.82) 3.76 (0.67) 2.12a (0.70) 2.72a (0.99) 
High school 3.16 (0.91) 3.84 (0.72) 3.71 (0.57) 2.32a (0.80) 2.86a,b (0.94) 
University 2.99 (0.96) 3.88 (0.85) 3.67 (0.64) 2.63b (0.90) 3.12b (0.84) 
 F = 0.82, p = .44 F = 1.34, p = .26 F = 0.40, p = .67 F = 8.65**, p < .001 F = 3.39*, p = .04 
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.  
a,b,c: Duncan test using for assessing differences between subgroups 
d: from 1 = “I am sure I can’t” to 5 = “ I’m sure I can” 
e: from 1 = “strongly disagree” to 5 = “strongly agree” 
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Socio-demographic differences in perceived park environmental factors for older adults in 
Leipzig and Hong Kong 
 Differences in means of perceived park environmental factors by gender, marital status 
and education level of older adults in Leipzig and Hong Kong were presented in Table 8.20. 
For older adults in Leipzig, males (M = 3.57, SD = 0.49) perceived more park safety than 
females (M = 3.42, SD = 0.58), while gender difference was not significant in perception of 
attractiveness, park features, and park distance. Findings also revealed that none of the 
perceived park environmental factors, showed significant difference between single and 
married participants. Furthermore, main effect of education levels was not significant on 
perception of park safety, attractiveness, or park features, but was statistical on perceived park 
distance at the p <.05. Participants with an education at university (M = 2.67, SD = 1.21) 
perceived larger distance from homes to parks than the groups at the levels of primary school 
(M = 2.18, SD = 1.09) and middle school (M = 2.25, SD = 1.00). 
Targeting on older adults in Hong Kong, Table 8.20 represents that gender difference was 
not significant in none of the perceived park environmental factors. Findings also showed that 
married elderly people in Hong Kong were more likely than those living in single to perceive 
greater park safety and park features, although differences by marital status were not significant 
in perception of attractiveness or park distance. Furthermore, an analysis of one way ANOVA 
revealed that there was not a significant effect of education levels on perceived park distance 
at the p < .05, while the main effect of education levels was significant for perception of park 
safety, attractiveness, and park features. Hong Kong older adults with an education level at 
university perceived lower park safety than those with lower education levels. In addition, 
participants with education at university and middle school reported lower park features and 
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Table 8.20. Socio-demographic differences in means of perceived park environmental factors for older 
adults in Leipzig and Hong Kong 
Socio-demographic 
variables 
Perceived park environmental factors, M (SD) 
Park safety d Attractiveness d Park features d Park distance e 
Leipzig     
Gender     
Male 3.57 (0.49) 3.44 (0.37) 3.23 (0.60) 2.21 (1.10) 
Female 3.42 (0.58) 3.44 (0.43) 3.25 (0.56) 2.32 (1.12) 
 t = 2.37*, p = .02 t = -0.16, p = .87 t = -0.22, p = .82 t = -87, p = .39 
Marital Status     
Single 3.46 (0.48) 3.43 (0.46) 3.20 (0.64) 2.46 (1.12) 
Married 3.49 (0.56) 3.45 (0.39) 3.26 (0.55) 2.21 (1.11) 
 t = -0.52, p = .60 t = 0.22, p = .82 t = -0.73, p = .47 t = 1.77, p = .08 
Education     
Primary school 3.51 (0.54) 3.43b (0.42) 3.29 (0.55) 2.18a (1.09) 
High school 3.45 (0.62) 3.42b (0.36) 3.10 (0.62) 2.25a (1.00) 
University 3.47 (0.42) 3.51a (0.40) 3.13 (0.58) 2.67b (1.21) 
 F = 0.26, p = .77 F = 0.76, p = .47 F = 3.04, p = .05 F = 3.71*, p =.03 
Hong Kong     
Gender     
Male 3.35 (0.58) 3.07 (0.54) 3.23 (0.52) 1.96 (0.96) 
Female 3.36 (0.61) 3.09 (0.53) 3.23 (0.55) 2.05 (0.91) 
 t = -0.15, p = .88 t = -0.28, p = .78 t = 0.05, p = .96 t = -0.81, p = .42 
Marital Status     
Single 3.16 (0.69) 2.83 (0.54) 3.09 (0.56) 2.09 (0.98) 
Married 3.41 (0.55) 3.14 (0.51) 3.26 (0.54) 1.95 (0.90) 
 t=-2.74**, p=.007 t = 1.03, p = .31 t = -2.28*, p = .03 t = 1.07, p = .29 
Education     
Primary school 3.40b (0.57) 3.18 b (0.48) 3.32b (0.53) 1.94 (0.91) 
High school 3.40b (0.51) 2.96 a (0.50) 3.13a (0.51) 2.09 (0.92) 
University 2.99a (0.75) 2.89 a (0.66) 3.05a (0.60) 2.13 (1.15) 
 F=9.91***,p<.001 F=8.81***,p<.001 F=6.61**, p=.002 F = 1.10, p =.33 
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.  
  a,b,c: significant difference between subgroups (Duncan-test) 
d: from 1 = “strongly disagree” to 4 = “strongly agree” 
e: from 1 =“<5mis” to 5 = “>30mins” 
 
 
Socio-demographic differences in park-based physical activity for older adults in Leipzig and 
Hong Kong 
 Table 8.21 represents differences of the frequency, intensity levels, and energy 
consumption of park-based physical activity by gender, marital status, and education levels for 
older adults in Leipzig and Hong Kong. Focusing on Leipzig participants, none of the 
frequency, intensity levels, and energy consumption of park-based physical activity showed 
significant difference between male and female older adults. Findings for marital status 
revealed that frequency and energy consumption were statistically higher for married 
participants compared to singles, on the other hand, there was no significant difference in 
intensity levels by marital status. With regard to education levels, an analysis of one way 
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ANOVA showed that there was not a significant effect of education levels on frequency or 
energy consumption at the p < .05 , however intensity levels of park-based physical activity 
significantly differed by education level. A larger percentage of participants with a primary 
education level (80.4%), were more likely than those with higher education levels (middle 
school = 66.7%, university = 57.8%) to engage in mild physical activity in parks, while 
moderate and vigorous physical activity were more reported by participants at university level 
than those with primary and middle education levels.  
 
Table 8.21. Socio-demographic differences in park-based physical activity for older adults in Leipzig 




Park-based PA among older adults 
Frequency d 
 M (SD) 
Intensity levels, n (%) 
Energy consumption 
M (SD) 
Mild Moderate Vigorous  
Leipzig      
Gender      
Male 4.52 (1.37) 91 (71.7%) 30(23.6%) 6 (4.7%) 779.70 (592.38) 
Female 4.34 (1.36) 136(74.7%) 41(22.5%) 5 (2.7%) 708.05 (556.16) 
 t = 1.11, p=.27 χ2 = 0.96, p = .62 t = 1.08,  p = .28 
Marital Status      
Single 4.13 (1.41) 67 (79.8%) 14(16.7%) 3 (3.6%) 616.34 (497.76) 
Married 4.51 (1.34) 158(71.2%) 56(25.2%) 8 (3.6%) 781.02 (593.43) 
 t=-2.13*, p=.04 χ2 = 2.56, p = .28 t = -2.44*, p = .02 
Education      
Primary school 4.31 (1.37) 164(80.4%) 35(17.2%) 5 (2.5%) 666.28 (534.46) 
High school 4.49 (1.33) 34 (66.7%) 15(29.4%) 2 (3.9%) 760.20 (549.68) 
University 4.53 (1.39) 26 (57.8%) 15(33.3%) 4 (8.9%) 857.83 (608.21) 
 F=0.75, p=.47 χ2 = 13.38,  p = .01 F =2.49, p =.09 
Hong Kong      
Gender      
Male 4.29 (1.54) 58 (38.2%) 66(43.4%) 28 (18.4%) 1004.11 (840.50) 
Female 3.75 (1.77) 69 (52.3%) 59(44.7%) 4 (3.0%) 708.47 (687.94) 
 t=2.87**,p=.004 χ2 = 18.03***, p < .001 t = 3.26**, p =.001 
Marital Status      
Single 3.74 (1.72) 24 (38.1%) 29(46.0%) 10 (15.9%) 764.52 (849.48) 
Married 4.12 (1.65) 99 (44.8%) 98(44.3%) 24 (10.9%) 903.70 (775.90) 
 t =-1.67, p=.10 χ2 = 1.57, p = .46 t = -1.23, p = .28 
Education      
Primary school 3.95 (1.69) 86 (53.4%) 65(40.4%) 10 (6.2%) 792.53 (721.62) 
High school 4.02 (1.67) 27 (32.5%) 44(53.0%) 12 (14.5%) 977.80 (872.33) 
University 3.88 (1.70) 14 (31.8%) 18(40.9%) 12 (27.3%) 925.40 (889.91) 
 F=0.14, p =.87 χ2 = 22.98***, p < .001 F = 1.64, p = .20 
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.  
a,b,c: significant difference between subgroups (Duncan-test) 
d:  from 1= “Once per month or less” to 6 = “More than 4 hours per week”. 
 
For participants in Hong Kong, gender differences were found in frequency, intensity 
levels and energy consumption. Males than females reported higher frequency and larger 
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energy consumption. In addition, Vigorous park-based physical activity was more reported in 
males (18.4%) than females (3.0%), while females were more likely to engage in the mild 
(female= 52.3%, male = 38.2%) and moderate (44.7% vs. 43.4%) levels of physical activity in 
parks. For marital status, there was not a significant difference on the frequency, intensity, or 
energy consumption of park-based physical activity between married and single participants in 
Hong Kong. With regard to education levels, the main effect of education levels on the 
frequency or energy consumption was not statistically significant, however, Chi-square test 
indicated a significant difference of intensity by education level [χ2 (2) = 22.98, p < .001]. Hong 
Kong older adults with education at primary school were more likely to report mild activities 
in parks compared to the groups at education level of middle school or university. On the other 
hand, a larger percentage of participants with education at university reported vigorous level 
of park-based physical activity than visitors with lower education levels. 
 
8.2.2 The association between the psychosocial and perceived park environmental 
factors and park-based physical activity among older adults in Hong Kong and Leipzig 
The aim of this subsection is to answer the research questions Q3.1 and Q3.2 with respect 
to the psychosocial and perceived park environmental factors associated with park-based 
physical activity for older adults in Leipzig and Hong Kong. Three parameters of park-based 
physical activity including frequency, intensity, and energy consumption were examined, and 
their findings were represented in the three sub-subsections, respectively. In each of the sub-
subsection, findings from univariate regression analyses independently assessing the 
psychosocial and perceived park environmental factors in relation to park-based physical 
activity were represented firstly. In the second step, the significant independent predictors were 
included into multiple regression models. The aim of the second step was to show the 
moderating effect of city on the relationships between park-based physical activity and the 
psychosocial and perceived park environmental factors (Q3.1). If by city interaction terms 
reached support, city-stratified analyses examining their associations would be warranted, and 
the patterns of associations could be compared between Leipzig and Hong Kong in the third 




Results                                                                                                                                        Chapter 8                                                                                                                                                                                                                                                                                                                                                                                                                                    
110 
 
8.2.2.1 The association between the psychosocial and perceived park environmental 
factors and frequency of park-based physical activity among older adults in Leipzig 
and Hong Kong  
As shown in Table 8.22, findings from univariate linear regression analyses indicated that 
all of the psychosocial and perceived park environmental factors were significantly related to 
frequency of park-based physical activity, adjusting for age, gender, marital status, BMI, and 
city 1 . For psychosocial factors, frequency of park-based physical activity was positively 
associated with self-efficacy, enjoyment, perceived benefits, and social support, but was 
negatively related to perceived barriers. With regard to perceived park environmental factors, 
there was a significantly negative relation between frequency and perceived park distance, 
while the associations of frequency were significantly positive with perception of park safety, 
attractiveness, and park features. All of the psychosocial and perceived park environmental 
factors were included in the hierarchical multiple regression model.  
 
Table 8.22. Results of partially adjusted associations between the psychosocial and perceived park 
environmental factors and frequency of park-based physical activity in the total sample of older adults 
(n=581-597) 
Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Psychosocial factors      
Self-efficacy 0.47 (0.07) .28** [0.34, 0.60] .07*** .11*** 
Enjoyment 0.75 (0.10) .39** [0.57, 0.94] .12*** .15*** 
Perceived benefits 0.40 (0.10) .17** [0.21, 0.58] .03*** .06*** 
Perceived barriers -1.04 (0.10) -.50** [-1.21, -0.83] .16*** .19*** 




     
Safety 0.26 (0.12) .10* [0.05, 0.49] .01* .05*** 
Attractiveness 0.46 (0.14) .15** [0.18, 0.73] .02*** .06*** 
Park features 0.28 (0.11) .10* [0.07, 0.50] .01* .05*** 
Park distance -0.22 (0.06) -.15** [-0.35, -0.07] .02*** .06*** 
Note. Control variables included age, gender, marital status, BMI, and city  
*p < 0.05, 2 tailed. **p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.  
 
Table 8.23 presents the hierarchical multiple regression model2 examining the moderating 
effect of city on the association between the psychosocial and perceived park environmental 
factors and frequency of park-based physical activity. Control variables explained 2% of the 
variance in frequency and the change in R2 was significant. After controlling for socio-
demographic variables, main effects of psychosocial factors, perceived park environmental 
                                                          
1 Table 8.18 and Table A-9 showed that means of frequency of park-based physical activity significantly 
differed by city, gender, and marital status in the total sample of older adults. Therefore, these factors were 
controlled in the univariate and multiple regression analyses in Table 8.22 and Table 8.23 
2 Findings of the whole model for five steps are shown in Table A-10. 
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factors and city explained an additional 23%, 1%, and 1% of the variance in frequency, 
although contributions of perceived park environmental factors was not significant. An 
additional 3% out of 28% of the variance in frequency was contributed by interaction terms. 
As shown in Table 8.23, the final model provided evidence for the significant main effects 
of the psychosocial factors and city, and also some by city interaction terms. Frequency of 
park-based physical activity was significantly and positively associated with self-efficacy, 
enjoyment, social support, and city, but was negatively related to perceived barriers. Findings 
also revealed that none of the perceived park environmental factors showed significant main 
effect on increases of frequency. Furthermore, significant interactions were observed between 
city and park features, and between city and perceived park distance.  
 
Table 8.23. Results of hierarchical multiple regression analyses predicting frequency of park-based 
physical activity from psychosocial and perceived park environmental factors in the total sample of 
older adults (n= 549) 
Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Step 1: Control variables    .02* .01* 
Age 0.01 (0.01) .04 [-0.01, 0.02]   
Gender 0.10 (0.06) .07 [-0.01, 0.20]   
Marital status 0.08 (0.07) .04 [-0.06, 0.23]   
BMI -0.04 (0.03) -.08 [-0.08, 0.02]   
Step 2: Psychosocial 
factors 
   23*** .24*** 
Self-efficacy 0.25 (0.07) .15** [0.12, 0.39]   
Enjoyment 0.34 (0.11) .18** [0.16, 0.55]   
Perceived benefits -0.03 (0.13) -.01 [-0.27, 0.21]   
Perceived barriers -0.74 (0.14) -.35** [-0.98, -0.44]   
Social support 0.13 (0.05) .10* [-0.01, 0.21]   
Step 3: Perceived park 
environmental factors 
   .01 .25*** 
Park safety 0.01 (0.14) .00 [-0.24, 0.32]   
Attractiveness -0.02 (0.16) -.01 [-0.30, 0.32]   
Park features 0.03 (0.13) .01 [-0.22, 0.30]   
Park distance -0.10 (0.06) -.06 [-0.21, 0.02]   
Step 4: City 0.27 (0.11) .18* [0.07, 0.49] .01** .26*** 
Step 5: Interactions    .03* .28*** 
City × self-efficacy 0.02 (0.06) .01 [-0.11, 0.16]   
City × enjoyment 0.03 (0.13) .01 [-0.27, 0.23]   
City × perceived 
benefits 
0.12 (0.12) .05 [-0.10, 0.38]   
City × perceived barriers -0.002 (0.15) -.00 [-0.27, 0.32]   
City × social support -0.01 (0.05) -.01 [-0.11, 0.11]   
City × park safety 0.08 (0.13) .03 [-0.21, 0.32]   
City × attractiveness -0.02 (0.15) -.01 [-0.28, 0.31]   
City × park features -0.31 (0.11) -.11* [-0.54, -0.07]   
City × park distance 0.22 (0.06) .14** [0.10, 0.32]   
Note.  * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.  
 
 




Figure 8.1. Follow up tests for interaction between cities and perceived park features explaining 
frequency of park-based physical activity for older adults 
 
 
Figure 8.2. Follow up tests for interaction between cities and perceived park distance explaining 
frequency of park-based physical activity for older adults 
 
Simply slop analyses were conducted to illustrate the two significant interactions1. As can 
be seen in Figure 8.1, the relationship between frequency and perceived park features was 
statistically significant in Leipzig [β = .14, t (264) = 2.06, p = .03, 95% CI [0.04, 0.60]], but 
was not in Hong Kong, β = -.10, t (257) = -1.58, p = .12, 95% CI [-0.66, 0.00]. A similar pattern 
was also observed in the interaction between city and perceived park distance (see Figure 8.2), 
their association was significantly negative in Leipzig [β = -.24, t (264) = -4.35, p = .001, 95% 
                                                          
1 Findings of the simply slop analysis assessing the two significant interaction terms are shown in Table A-11 



































































B = 0.33, p = .03 
B = -0.30, p = .12 
B = -0.29, p = .001 
B = 0.14, p = .14 
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CI [-0.44, -0.15]], but did not reach significance in Hong Kong, β = .07, t (257) = 1.43, p = .14, 
95% CI [-0.03, 0.30]. Given the moderating effects of city on the association between the 
psychosocial and perceived park environmental factors and frequency of park-based physical 
activity have received support in perception of park features and park distance, the city-
stratified analyses examining their associations would be warranted.  
Table 8.24 shows the city-specific findings of the partially adjusted associations between 
the psychosocial and perceived park environmental factors and frequency of park-based 
physical activity. After controlling for the age, BMI, and marital status, findings of Leipzig 
sample revealed a significantly negative association between frequency and perceived barriers, 
and between frequency and perceived park distance. Results also showed that frequency of 
park-based physical activity was positively related to self-efficacy, enjoyment, social support, 
perceived park features, and perceived attractiveness. On the other hand only perceived 
benefits and perceived park safety were non-significant predictors of frequency for older adults 
in Leipzig. Table 8.24 also represented the models for Hong Kong sample, adjusting for age, 
gender, and BMI. Except social support which was unrelated to frequency of park-based 
physical activity for Hong Kong older adults, the association of frequency was positive with 
self-efficacy, enjoyment, and perceived benefits, and was negative with perceived barriers at 
the p < .05, With regard to perceived park environmental factors, frequency of park-based 
physical activity was positively associated with park safety and attractiveness, but was 
unrelated to the perception of park features and park distance.  
The significant psychosocial and perceived park environmental predictors that were 
revealed in the univariate analyses were included into two separate hierarchical multiple 
models for the samples of Leipzig and Hong Kong (see Table 8.25)1. For older adults in Leipzig, 
the main effects of psychosocial [F (4, 278) = 14.33, p < .001] and perceived park 
environmental [F (3, 275) = 7.37, p < .001] predictors explained 17% and 6% of the variance 
in frequency respectively after controlling for age, BMI, and marital status,. Interaction terms 
contributed additional 5% of the variance in frequency in statistically significance, although 
this block did not reach statistically significant, F (12, 263) = 1.55, p = .11.  
In the final model, there was a significantly negative association of frequency with 
perceived barriers and perceived park distance. On the other hand, social support was revealed 
to be a positive predictor of frequency of park-based physical activity among older adults in 
Leipzig. The final model for the Leipzig sample also revealed that there was a statistically 
                                                          
1 The whole models for Leipzig and Hong Kong samples are shown in Table A-13 and Table A-14, respectively.  
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negative association of frequency with perceived park features × social support. To illustrate 
this interaction (see Figure 8.3), simple slopes analyses1 suggested that there was a significantly 
positive relationship between frequency and social support at lower level of park features, but 
at the higher level of park features, the relationship between frequency and social support was 
not statistically significant.  
As also can be seen in Table 8.25, the hierarchical multiple model for the Hong Kong 
sample indicated that control variables [F (3, 275) = 7.25, p < .001] and psychosocial factors 
[F (4, 271) = 27.07, p < .001] contributed 7% and 27% out of 35% variance in frequency of 
park-based physical activity, respectively. An additional 5% of the variance in frequency was 
explained by interaction terms [F (8, 261) = 1.51, p = .15]. After controlling for age, gender, 
and BMI, frequency was positively associated with self-efficacy and enjoyment, but was 
negatively associated with perceived barriers. Neither of perceived park safety and 
attractiveness showed statistically significant at the p < .05.  
Targeting on the interaction terms in the final model for Hong Kong older adults, Table 
8.25 reveals that there was a significant positive association of park-based physical activity 
with self-efficacy × perceived park safety, enjoyment × perceived attractiveness, and perceived 
barriers × perceived attractiveness 2 . Simply slop analyses (see Figure 8.4) indicated that 
frequency of park-based physical activity among older adults in Hong Kong was unrelated to 
self-efficacy at low level of perceived park safety, while at high level of perceived park safety, 
the association was significant positive. Figure 8.5 illustrates the interaction between 
enjoyment and perceived attractiveness. There was a positive association between frequency 
of park-based physical activity and enjoyment at high level of perceived attractiveness, but the 
association did not reach significance at the low level of perceived attractiveness. Figure 8.6 
represents that the association between frequency and perceived barriers was not significant at 
high level of perceived attractiveness, while the relationship was negative at low level of 
perceived attractiveness.  
 
                                                          
1 Results of simple slope analysis predicting the association between social support and frequency of park-based 
physical activity at low and high levels of perceived park feature for Leipzig older adults are shown in Table A-
15 and Table A-16.  
2 Results of simple slope analysis predicting the association between frequency of park-based physical activity 
and psychosocial factors at low and high levels of perceived park environmental factors for Hong Kong older 
adults are shown from Table A-17 to Table A-20.  
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Table 8.24.  Results of partially adjusted associations between the psychosocial and perceived park environmental factors and frequency of park-based 
physical activity for older adults in Leipzig and Hong Kong 
Predictors 
Leipzig a (n=297-305) Hong Kong b (n=290-300) 
B(SE) β 95% CI ΔR2 Adjusted R2 B(SE) β 95% CI ΔR2 Adjusted R2 
Psychosocial factors           
Self-efficacy 0.33 (0.09) .20** [0.14, 0.52] .04*** .05*** 0.56 (0.09) .32** [0.38, 0.72] .10*** .16*** 
Enjoyment 0.61 (0.16) .27** [0.32, 0.97] .07*** .08*** 0.82 (0.11) .39** [0.56, 1.06] .15*** .21*** 
Perceived benefits 0.16 (0.13) .05 [-0.15, 0.35] .003 .01 0.77 (0.13) .29** [0.52, 1.03] .09*** .14*** 
Perceived barriers -1.26 (0.21) -.35** [-1.68, -0.82] .12*** .12*** -0.97 (0.12) -.45** [-1.20, -0.72] .19*** .26*** 
Social support 0.15 (0.07) .14* [0.02, 0.29] .02* .03* 0.14 (1.00) .08 [-0.05, 0.35] .01 .06*** 
Perceived park 
environmental factors 
          
Park safety 0.26 (0.16) .09 [-0.10,0.62] .01 .02 0.43 (0.18) .15* [0.11, 0.79] .02** .08*** 
Attractiveness 0.47 (0.20) .14* [0.08, 0.91] .02* .03* 0.53 (0.18) .17* [0.18, 0.89] .03** .09*** 
Park features 0.51 (0.14) .22** [0.24, 0.79] .05*** .06*** 0.03 (0.18) .01 [-0.31, 0.34] .00 .07*** 
Park distance -0.31 (0.08) -.26** [-0.47, -0.15] .06*** .07*** -0.13 (0.12) -.07 [-0.36, 0.13] .01 .06*** 
Note. a Control variables included age, marital status, and BMI. b control variables included age, gender, and BMI. 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.
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Table 8.25. Results of hierarchical multiple regression analysis predicting frequency of park-based 
physical activity from the psychosocial and perceived park environmental factors for older adults in 
Leipzig and Hong Kong 
Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Leipzig (n=286)      
Step 1: Control variables    .02 .01 
Age -0.02 (0.01) -.08 [-0.04, 0.01]   
Marital status 0.07 (0.09) .05 [-0.09, 0.23]   
BMI 0.001 (0.03) -.003 [-0.05, 0.05]   
Step 2: Psychosocial factors    .17*** .17*** 
Self-efficacy 0.16 (0.10) .10 [-0.06, 0.40]   
Enjoyment 0.14 (0.20) .06 [-0.23, 0.56]   
Perceived barriers -0.79 (0.29) -.23** [-1.36, -0.40]   
Social support 0.15 (0.06) .14* [0.04, 0.24]   
Step 3: Perceived park 
environmental factors    .06*** .22*** 
Park features 0.22 (0.15) .09 [-0.08, 0.52]   
Park distance -0.29 (0.08) -.23** [-0.46, -0.10]   
Attractiveness  0.08 (0.22) .02 [-0.35, 0.43]   
Step 4: Interactions    .05 .24*** 
Park distance × self-efficacy -0.003(0.08) -.002 [-0.16, 0.12]   
Park distance × enjoyment -0.15 (0.15) -.08 [-0.48, 0.28]   
Park distance × perceived barrier 0.07 (0.23) .02 [-0.38, 0.56]   
Park distance × social support 0.11 (0.06) .13 [0.01, 0.20]   
Park features × self-efficacy -0.13 (0.18) -.05 [-0.44, 0.11]   
Park features × enjoyment 0.01 (0.37) .002 [-0.75, 0.85]   
Park features × perceived barrier -0.16 (0.46) -.03 [-1.07, 0.59]   
Park features × social support -0.31 (0.11) -.17** [-0.52, -0.06]   
Attractiveness × self-efficacy -0.34 (0.27) -.09 [-0.89, 0.18]   
Attractiveness × enjoyment -0.19 (0.51) -.04 [-1.02, 1.01]   
Attractiveness × perceived barrier -0.42 (0.61) -.05 [-1.73, 0.97]   
Attractiveness × social support 0.19 (0.18) .08 [-0.17, 0.71]   
Hong Kong (n=279)      
Step 1: Control variables    .07*** .06*** 
Age 0.02 (0.01) .09 [0.001, 0.05]   
gender 0.16 (0.09) .09 [-0.01, 0.33]   
BMI -0.08 (0.04) -.13* [-0.15, -0.01]   
Step 2: Psychosocial factors    .27*** .32*** 
Self-efficacy 0.25 (0.12) .15* [-0.01, 0.54]   
Enjoyment 0.42 (0.16) .20** [0.11, 0.75]   
Perceived benefits 0.02 (0.21) .01 [-0.40, 0.35]   
Perceived barriers -0.60 (0.16) -.28** [-0.91, -0.28]   
Step 3: Perceived park 
environmental factors    .00 .32*** 
Park safety 0.13 (0.18) .05 [-0.24, 0.45]   
Attractiveness  -0.13 (0.20) -.04 [-0.51, 0.35]   
Step 4: Interactions    .05* .35*** 
Park safety × self-efficacy 0.41 (0.20) .15* [0.04, 0.78]   
Park safety × enjoyment -0.04 (0.32) -.01 [-0.67, 0.47]   
Park safety × perceived benefits -0.43 (0.35) -.11 [-1.13, 0.40]   
Park safety × perceived barriers -0.23 (0.29) -.06 [-0.85, 0.33]   
Attractiveness × self-efficacy -0.16 (0.19) -.05 [-0.53, 0.15]   
Attractiveness × enjoyment 0.69 (0.33) .19* [0.06, 1.29]   
Attractiveness × perceived 
benefits 0.28 (0.38) .06 [-0.49, 1.08]   
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Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Attractiveness × perceived 
barriers 0.56 (0.25) .14* [0.05, 1.07]   
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
 
 
Figure 8.3. Follow up tests for interaction between perceived park features and social support 
explaining frequency of park-based physical activity for Leipzig older adults 
 
 
Figure 8.4. Follow up tests for interaction between perceived park safety and self-efficacy explaining 

































low perceived park features
































Low perceived park safety
High perceived park safety
B = -0.03, p = .73 
B = 0.33, p= .01 
B = 0.01, p = .98 
B = 0.50, p = .002 




Figure 8.5. Follow up tests for interaction between perceived park attractiveness and enjoyment 
explaining frequency of park-based physical activity for Hong Kong older adults 
 
 
Figure 8.6. Follow up tests for interaction between perceived park attractiveness and perceived 













































































B = 0.05, p = .82 
B = 0.79, p = .03 
B = -0.90, p = .001 
B = -0.31, p = .20 
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8.2.2.2 The association between the psychosocial and perceived park environmental 
factors and intensity of park-based physical activity among older adults in Hong 
Kong and Leipzig  
Table 8.26 presents findings of generalized ordinal logistic regression models predicting 
intensity of park-based physical activity from each of the psychosocial and perceived park 
environmental factors, adjusting for age, gender, education level, BMI, city and season1. In the 
partially adjusted model, four out of nine predictors significantly associated with intensity of 
park-based physical activity. Older adults reporting stronger self-efficacy were 40% more 
likely than those who had low self-efficacy to engage in park-based physical activity in higher 
intensity levels. Odds of intensity was also significantly greater for increasing enjoyment and 
perceived benefits. On the other hand, the participants who perceived more barriers to park-
based physical activity were 31% less likely than those who had lower barriers to increase 
intensity levels of park-based physical activity. A further finding shown in Table 8.26 was that 
the non-significant predictors of intensity level included social support and all of the perceived 
park environmental factors. These non-significant attributes of intensity were not included in 
the following multivariate association.  
Table 8.26. Results of partially adjusted associations between the psychosocial and perceived park 
environmental factors and intensity of park-based physical activity in the total sample of older adults 
(n=552-567) 
Predictor 
Intensity level of park-based physical activity  
OR 95% CI p 
Psychosocial factors    
Self-efficacy 1.40 [1.14, 1.71] .001 
Enjoyment 1.56 [1.15, 2.11] .005 
Perceived benefits 2.64 [1.92, 3.63] <.001 
Perceived barriers 0.69 [0.51, 0.94] .02 
Social support 1.01 [0.86, 1.19] .98 
Perceived park 
environmental factors 
   
Park safety 0.95 [0.68, 1.33] .75 
Attractiveness 1.03 [0.72, 1.49] .86 
Park features 0.85 [0.62, 1.17] .32 
Park distance 1.02 [0.85, 1.22] .83 
Note. Control variables included age, gender, education level, BMI, city, and season 
Results in bold was p < 0.05 in Wald χ2  
The main effects of city and the significant predictors that were observed in the partially 
adjusted models, and also by city interaction terms were examined by generalized ordinal 
logistic regression, adjusting for age, gender, education level, BMI, and season. As shown in 
                                                          
1   Table 8.18 and Table A-9 showed that proportion of intensity of park-based physical activity significantly 
differed by city, gender, education level, and season in the total sample of older adults. Therefore, these factors 
were controlled in the univariate and multiple regression analyses in Table 8.26 and Table 8.27 
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Table 8.27, only perceived benefits were significantly associated with intensity level of park-
based physical activity at the p <.05. Participants who perceived more benefits of park-based 
physical activity were 2.09 times more likely than people who reported less benefits to conduct 
physical activity in parks with higher intensity levels. 
Table 8.27. Results of fully adjusted associations between the psychosocial and perceived park 
environmental factors and intensity of park-based physical activity in the total sample of older adults 
(n=539) 
Predictor 
Intensity level of park-based physical activity 
OR 95% CI p 
City a 13.92 [0.13, 1538.20] .27 
Psychosocial factors    
Self-efficacy 1.27 [0.93, 1.74] .24 
Enjoyment  1.24 [0.78, 1.97] .36 
Perceived benefits 2.09 [1.26, 3.46] .004 
Perceived barriers 1.14 [0.75, 1.73] .56 
Interaction     
city× self-efficacy 0.70 [0.43, 1.23] .14 
city× enjoyment 0.47 [0.19, 1.18] .11 
city× perceived benefits 1.48 [0.70, 3.15] .31 
city× perceived barriers 0.47 [0.16, 1.39] .17 
Note. Control variables included age, gender, education level, BMI, and season 
 a city=Hong Kong served for reference category; results in bold was p < 0.05 in Wald χ2  
 
 
8.2.2.3 The association between the psychosocial and perceived park environmental 
factors and energy consumption of park-based physical activity among older adults 
in Hong Kong and Leipzig  
Energy consumption of park-based physical activity predicting from each of the 
psychosocial and perceived park environmental factors was shown in table 8.28. Except social 
support and perceived park safety, all of the other predictors were statistically related to energy 
consumption of park-based physical activity in the univariate analyses, adjusting for age, 
gender, marital status, education level, BMI, and city1. For the psychosocial predictors, energy 
consumption of park-based physical activity was positively associated with self-efficacy, 
enjoyment, and perceived benefits. On the other hand, the association between energy 
consumption and perceived barriers was significantly negative at the p < .05. For perceived 
park environmental predictors, the associations of energy consumption of park-based physical 
activity were significantly positive with perception of attractiveness and park features, while 
the association was negative with perceived park distance. 
                                                          
1  Table 8.18 and Table A-9 showed that means of frequency of park-based physical activity significantly 
differed by gender, marital status, education level, and city in the total sample of older adults. Therefore, these 
factors were controlled in the univariate and multiple regression analyses in Table 8.28 and Table 8.29 
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Table 8.28. Results of partially adjusted associations between psychosocial and perceived park 
environmental factors and energy consumption of park-based physical activity in the total sample of 
older adults (n=551-565) 
Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Psychosocial factors      
Self-efficacy 203.55(29.28) .28** [142.55, 262.68] .07*** .11*** 
Enjoyment 272.50 (43.01) .32** [187.60, 365.06] .08*** .12*** 
Perceived benefits 212.31 (38.91) .21** [129.54, 292.08] .04*** .08*** 
Perceived barriers -454.76 (48.05) -.47** [-544.72, -360.71] .14*** .19*** 









Park safety 106.01 (60.43) .09 [-2.99, 235.32] .01* .05*** 
Attractiveness 157.94 (67.68) .12* [26.41, 286.97] .01** .05*** 
Park features 103.75 (51.97) .09* [-2.17, 211.86] .01* .05*** 
Park distance -74.47 (28.76) -.11** [-131.83, -15.38] .01* .05*** 
Note. Control variables included age, gender, marital status, education level, BMI, and city  
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
 
All of the significant predictors that were revealed in univariate analyses were included in 
the hierarchical multiple regression model, controlling for age, gender, education level, and 
BMI (see Table 8.29). The fully adjusted model1 accounted for 24% of variance in energy 
consumption, of which 5% was explained by covariates, F (6, 518) = 4.64, p < .001. An 
additional 12% and 2% was explained by the main effects of psychosocial factors [F (4, 514) 
= 19.38, p < .001] and perceived park environmental factors [F (3, 511) = 3.28, p < .001]. City 
[F (1, 510) = 37.94, p < .001]. City and interaction terms contributed the remaining 6% and 2% 
of the variance in energy consumption, although the block of interaction terms did not reach 
significance, F (7, 503) = 1.94, p = .06.  
As also can be seen in Table 8.29, some of the main effects and by city interaction terms 
showed statistically significance in the final model. Specifically there was a significantly 
positive association of energy consumption of park-based physical activity with self-efficacy 
and city, while the association was significantly negative with perceived barriers. Furthermore, 
the final model also revealed two out of seven interaction terms that had significant effects on 
energy consumption of park-based physical activity. Energy consumption was negatively 





                                                          
1 Findings of the whole model with five steps are shown in Table A-21 
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Table 8.29. Results of hierarchical multiple regression analyses predicting energy consumption of 
park-based physical activity from the psychosocial and perceived park environmental factors in the 
total sample of older adults (n= 525) 
Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Step 1: Control 
variables    .05*** .04*** 
Age 1.24 (4.01) .01 [-6.13, 8.30]   
Gender 51.39 (27.26) .08 [-1.78, 103.60]   
Marital status 24.31 (30.68) .03 [-31.44, 87.32]   
Education level 
(primary vs. higher 
levels) a -57.51 (19.37) -.12** [-98.06, -19.12]   
Education level 
(middle school vs. 
university) 21.14 (43.87) .02 [-76.88, 117.94]   
BMI -7.89 (9.99) -.04 [-27.27, 8.75]   
Step 2: Psychosocial 
factors    .12*** .16*** 
Self-efficacy 101.27 (33.21) .14** [27.43, 172.22]   
Enjoyment 61.78 (51.10) .07 [-41.77, 153.56]   
Perceived benefits 90.17 (56.36) .09 [-19.55, 202.58]   
Perceived barriers 
-313.40 (57.40) -.32** 
[-431.85, -
215.75]   
Step 3: Perceived park 
environmental factors    .02* .17*** 
Attractiveness -33.06 (71.16) -.03 [-181.17, 127.49]   
Park features 37.18 (56.83) .03 [-74.43, 145.96]   
Park distance  -21.50 (26.31) -.03 [-69.01, 24.25]   
Step 4: City 226.71 (39.03) .34** [149.57, 309.84] .06*** .23*** 
Step 5: Interactions    .02 .24*** 
City × self-efficacy 38.32 (33.35) .05 [-21.78, 102.84]   
City × enjoyment 7.61 (52.14) .01 [-104.88, 110.32]   
City × perceived 
benefits 60.87 (58.22) .06 [-58.90, 155.07]   
City × perceived 
barriers -19.67 (56.06) -.02 [-129.99, 84.49]   
City × attractiveness -29.15 (70.15) -.02 [-161.24, 104.33]   
City × park features -110.09 (54.67) -.09* [-208.80, -13.87]   
City × park distance 58.80 (26.00) .09* [7.89, 104.46]   
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
 
To illustrate these interaction terms, simple slopes analyses1 were conducted to examine 
the moderating effect of city on the associations of energy consumption with perceived park 
features and perceived park distance. As shown in Figure 8.7, the relationship between 
perceived park features and energy consumption of park-based physical activity was unrelated 
in Hong Kong [β = -.06, t (236) = -0.86, p = .39, 95% CI [-271.48, 81.38]], but was significantly 
positive in Leipzig [β = .15, t (261) = 2.22, p =.02, 95% CI [26.73, 244.45]]. With respect to 
                                                          
1 Findings of simply slop analyses are shown in Table A-22 and Table A-23 
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the interaction between city and perceived park distance, Figure 8.8 illustrates a negative 
association between energy consumption and perceived park distance for older adults in 
Leipzig, β = -.15, t (261) = -2.56, p = .02, 95% CI [-124.14, -14.63]]. Findings also show that 
perceived park distance was not a significant predictor of energy consumption in Hong Kong, 
β = .05, t (236) = 0.89, p = .36, 95% CI [-59.36, 138.95]. Given the moderating effects of city 
on the associations between energy consumption and the psychosocial and perceived park 
environmental factors received some evidence, it is necessary to examine the associations 
stratified by city. 
 
Figure 8.7. Follow up tests for interaction between cities and perceived park features explaining 
energy consumption of park-based physical activity for older adults 
 
 
Figure 8.8. Follow up tests for interaction between cities and perceived park distance explaining 



































































































B = -80.91, p = .39 
B = 137.09, p = .02 
B = 42.70, p = .36 
B = -71.46, p = .02 
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Table 8.30 represents partial associations of energy consumption predicting from each of 
the psychosocial and perceived park environmental factors for Leipzig and Hong Kong samples. 
For participants in Leipzig, although perceived park safety and social support were unrelated 
to energy consumption of park-based physical activity at the p < .05, the other predictors were 
significantly associated with energy consumption. Specifically, there was a positively relation 
of energy consumption to self-efficacy, enjoyment, perceived benefits, perceived park 
attractiveness, and perceived park features. On the contrary, a negative association was found 
between energy consumption and perceived barriers, and between energy consumption and 
perceived park distance. With regard to Hong Kong sample, energy consumption was 
positively related to self-efficacy, enjoyment, and perceived benefits, while for perceived 
barriers, the association was negative at the p <.05. There was not a significant relation of 
energy consumption to social support or any of the perceived park environmental factors.  
 
Table 8.30. Results of partially adjusted associations between psychosocial and perceived park 
environmental factors and energy consumption of park-based physical activity for older adults in 
Leipzig and Hong Kong 
Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Leipzig (n=296-304)a     
Psychosocial factors      
Self-efficacy 142.60 (34.30) .21** [71.49, 200.01] .04*** .05*** 
Enjoyment 206.35 (51.30) .22** [118.98, 309.99] .05*** .05*** 
Perceived benefits 119.95 (46.64) .15* [25.52, 223.93] .02* .03* 
Perceived barriers -445.81 (74.24) -.31** [-593.68, -300.40] .09*** .09*** 
Social support 29.84 (30.04) .06 [-26.52, 91.73] .004 .01 
Perceived park  
environmental factors     
 Park safety 97.63 (68.18) .09 [-31.94, 232.59] .01 .02 
Attractiveness 201.25 (76.14) .15* [42.56, 349.00] .02* .03* 
Park features 184.70 (58.62) .19** [74.50, 297.30] .04** .05** 
Park distance -72.13 (31.73) -.14* [-132.40, -6.59] .02* .03* 
Hong Kong (n=270-279)b     
Psychosocial factors     
Self-efficacy 254.11 (43.38) .32** [159.24, 342. 86] .10*** .15*** 
Enjoyment 306.51 (60.89) .31** [182.94, 435.14] .10*** .14*** 
Perceived benefits 369.09 (61.37) .30** [236.09, 503.63] .09*** .14*** 
Perceived barriers -399.28 (59.11) -.39** [-518.00, -279.54] .14*** .21*** 
Social support 20.88 (48.95) .03 [-78.80, 121.19] .001 .05** 
Perceived park  
environmental factors     
 Park safety 112.21 (96.80) .09 [-87.34, 301.45] .01 .06*** 
Attractiveness 154.51 (93.59) .11 [-37.86, 354.29] .01 .06*** 
Park features 13.33 (90.87) .01 [-155.86, 173.97] .00 .05** 
Park distance -45.08 (53.09) -.05 [-150.31, 70.45] .003 .05** 
Note. a: Control variables in Leipzig included age, marital status and BMI; 
 b: Control variables in Hong Kong included age, gender, and BMI 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table 8.31. Results of hierarchical multiple regression analysis predicting energy consumption of 
park-based physical activity from the psychosocial and perceived park environmental factors for older 
adults in Leipzig and Hong Kong 
Predictors B(SE) β 95% CI ΔR2 Adjusted R2 
Leipzig (n=282)       
Step 1: Control variables    .02 .01 
Age -8.15 (4.03) -.10* [-16.39, 0.78]   
Marital status -8.73 (34.52) -.02 [-79.32, 69.23]   
BMI 1.27 (12.93) .01 [-23.46, 24.57]   
Step 2: Psychosocial factors    .13*** .13*** 
Self-efficacy 89.72 (42.58) .14* [10.14, 175.32]   
Enjoyment 19.71 (75.11) .02 [-124.63, 154.09]   
Perceived benefits 47.74 (56.49) .06 [-69.28, 158.53]   
Perceived barriers -346.58 (116.19) -.25** [-610.74, -155.98]   
Step 3: Perceived park 
environmental factors    .03* .15*** 
Park features 114.14 (61.93) .12 [-3.05, 228.31]   
Park distance -44.27 (30.61) -.09 [-101.15, 20.16]   
Attractiveness 30.34 (92.34) .02 [-164.79, 222.68   
Step 4: Interactions    .04 .16*** 
Park distance × self-efficacy -13.38 (31.57) -.03 [-81.65, 47.38]   
Park distance × enjoyment 25.60 (67.75) .03 [-95.82, 198.94]   
Park distance × perceived 
benefits 
-72.59 (67.33) -.11 [-193.51, 50.11] 
 
 
Park distance × perceived 
barriers 
28.18 (80.39) .02 [-167.63, 272.44] 
 
 
Park features × self-efficacy -160.27 (83.88) -.15* [-317.65, -39.36]   
Park features × enjoyment 0.59  (167.17) .00 [-323.97, 257.40]   
Park features × perceived 
benefits 
67.96 (122.02) .05 [-179.73, 396.52] 
 
 
Park features × perceived 
barriers 
-174.01 (207.42) -.86 [-524.27, 61.64] 
 
 
Attractiveness × self-efficacy -16.25 (103.63) -.01 [-209.60, 252.23]   
Attractiveness × enjoyment 84.90 (162.15) .05 [-233.11, 474.92]   
Attractiveness × perceived 
benefits 
-179.64 (142.22) -.12 [-467.92, 61.74] 
 
 
Attractiveness × perceived 
barriers 
-0.19 (267.80) .00 [-510.59, 735.40] 
 
 
Hong Kong (n=259)      
Step 1: Control variables    .07*** .06*** 
Age 6.36 (6.73) .06 [-5.59, 20.78]   
gender 111.61 (43.64) .14* [21.51, 203.20]   
BMI -36.83 (15.33) -.13* [-65.49, -9.34]   
Step 2: Psychosocial factors    .21*** .26*** 
Self-efficacy 147.73 (45.82) .19** [59.02, 237.34]   
Enjoyment 50.02 (83.68) .05 [-118.44, 201.09]   
Perceived benefits 110.75 (85.73) .09 [-66.88, 292.74]   
Perceived barriers -280.90 (67.75) -.27** [-400.39, -142.81]   
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
 
The significant predictors that were revealed in the univariate analyses were included in 
the hierarchical multiple regression models predicting energy consumption of park-based 
Results                                                                                                                                        Chapter 8                                                                                                                                                                                                                                                                                                                                                                                                                                    
126 
 
physical activity from the psychosocial and perceived park environmental factors separately 
for the samples of Leipzig and Hong Kong, adjusted for the significant covariates (see Table 
8.31)1. The hierarchical model for the Leipzig sample explained 16% of the variance in energy 
consumption of park-based physical activity, of which 13% and 3% was contributed by the 
psychosocial and perceived park environmental factors, respectively. An additional 4% out of 
16% variance was accounted by interaction terms, but was not in statistically significance at 
the p < .05.  
After controlling for age, marital status, and BMI, some of the predictors and interaction 
terms showed significant effects on energy consumption of park-based physical activity among 
older adults in Leipzig. Self-efficacy was significantly positively related to energy 
consumption, but for perceived barriers, the association was negative at the p < .05. 
Furthermore, there was a negative association between energy consumption and perceived park 
features × self-efficacy. In the simple slopes analyses, the association between energy 
consumption and self-efficacy was examined at high and low level of perceived park features2. 
As shown in Figure 8.9, self-efficacy was positively related to energy consumption at the low 
level of perceived park features [β = .28, t (257) = 3.13, p = .003, 95% CI [-83.96, 52.10]], 
while it was unrelated to energy consumption at the high level of park features [β = 0.14, t (257) 
= 2.29, p = .98, 95% CI [-129.59, 110.38]].  
Table 8.31 also represents the hierarchical model for the Hong Kong sample, adjusting 
for age, gender, and BMI. The significant covariates significantly explained 7% out of 26% of 
variance in energy consumption of park-based physical activity. An additional 21% variance 
was contributed by the psychosocial factors. In the final model, only self-efficacy and 
perceived barriers were significant predictors of energy consumption of park-based physical 
activity. Specifically, there was a negative association between energy consumption and 
perceived barriers, while the association was significantly positive between energy 




                                                          
1 The whole models for Leipzig and Hong Kong are shown in Table A-24 and Table A-25. 
2 Results of simple slope analysis predicting the association between energy consumption of park-based physical 
activity and self-efficacy at low and high levels of perceived park features for Leipzig older adults are shown in 
Table A-26 and Table A-27.  




Figure 8.9. Follow up tests for interaction between self-efficacy and perceived park features 
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B=181.91, p=.003 
B=-2.46, p=.98 
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9 Discussion and Conclusion                                                                        
The final chapter overviewed the principal findings from systematic observation and face-
to-face survey, and then conducted discussion for them. Following was the key strengths and 
limitations of this dissertation, implications for theory and methodology, and suggestions for 
future research and practice. An overall conclusion was drawn at the end of this chapter.  
 
9.1 Overview of results 
A cross-sectional design involving direct systematic observation and face-to-face survey 
was used to explore (1) how about older adults’ physical activity in parks, and (2) what the 
potential attributes of their park-based physical activity are. Based on the two overall research 
questions, three specific research questions have been investigated and assessed in the 
empirical part. An observation study using a modified version of SOPARC was conducted in 
Leipzig and Hong Kong parks. Its aim was to answer (Q1) how about older adults’ physical 
activity observed in PA areas in Leipzig and Hong Kong parks, and (Q2) is there difference in 
the types of PA areas associated with park-based physical activity (i.e., number of active elderly 
visitors) between Leipzig and Hong Kong? In addition to types of PA areas, the potential 
attributes of park-based physical activity was also examined through a face-to-face survey 
study, in which the psychosocial and perceived park environmental factors associated with 
three parameters of park-based physical activity were examined and compared between older 
adults in Leipzig and Hong Kong (Q3). 
 
Older adults’ physical activity observed in PA areas in Leipzig and Hong Kong parks 
There are four specific research questions in Q1, the research question of Q1.1 is “how 
about the distribution and conditions of PA areas in Leipzig and Hong Kong parks?”  This 
research question helps us understand the active settings designated in parks for physical 
activity, namely PA areas. Results showed that a larger number of PA areas were designated in 
Hong Kong parks compared to Leipzig parks. Findings also revealed that lawn areas, paths, 
and playgrounds were the key active spaces designated for physical activity in Leipzig parks, 
while for parks in Hong Kong, the main PA areas included sports fields, fitness areas, and 
fastened areas. Although the distribution of PA areas has some differences between Leipzig and 
Hong Kong parks, rarely few variety was revealed in PA areas’ conditions between the two 
cities. PA areas in Leipzig and Hong Kong parks were typically accessible, usable, and lighting, 
whereas they were frequently vacant, and rarely did they provide the supervised or organized 
activities for park users. 
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The research question Q1.2 targets on socio-demographics of active elderly visitors in 
Leipzig and Hong Kong, aiming to investigate city variety in distribution of gender, ethnicity, 
social situation of the elderly visitors being active in PA areas. Findings revealed that the 
proportion of active elderly visitors in Leipzig and Hong Kong was lower than active young 
and adult park users. Except ethnicity, distribution of active elderly visitors by gender and 
social situation was found to be significantly different between Leipzig and Hong Kong. 
Specifically, PA areas in Hong Kong parks were more likely than those in Leipzig parks to be 
used for physical activity by elderly males, while female visitors were more often observed in 
PA areas in Leipzig parks compared to Hong Kong parks. With respect to social situations, 
Hong Kong older adults were more common than Leipzig visitors to be observed being alone 
during doing physical activity in PA areas. 
Focusing on active elderly visitors in Leipzig and Hong Kong, the purpose of the research 
question Q1.3 is to compare their physical activity patterns being observed in PA areas. 
Findings represented that city differences were found in terms of types, intensity levels, use of 
PA areas, and temporal habits. For physical activity types, the most typical activities for elderly 
visitors in Leipzig were walking and cycling, and for Hong Kong older adults, walking, fitness 
exercise, and running were common to be observed. Findings of intensity levels by city showed 
that PA areas in Leipzig parks observed a larger proportion of older adults engaging in moderate 
physical activity than active spaces in Hong Kong parks. On the other hand, elderly visitors in 
Hong Kong were more likely than Leipzig visitors to do low and vigorous activities in PA areas. 
With regard to PA area use, Hong Kong older adults preferred to use sports fields, fitness areas, 
playgrounds, skate areas and fastened areas in parks, while using paths and lawn areas were 
more common for elderly people in Leipzig than park visitors in Hong Kong. Further findings 
revealed that Hong Kong elderly visitors’ favor time and week periods were in the morning 
and weekdays, while for those in Leipzig, they preferred noon, afternoon, evening, and 
weekends.  
In addition to reveal a picture of physical activity patterns being observed in PA areas in 
parks, PA areas as the settings for physical activity in parks provide a channel for us to deeply 
investigate how elderly people use parks for physical activity. One purpose of the research 
question Q1.4 is to answer “how about elderly visitors’ physical activity types by PA areas in 
Leipzig and Hong Kong parks”. Findings showed that the majority of elderly park visitors  in 
Leipzig were observed using paths for walking, cycling, and running, on the other hand using 
paths for walking and running only accounted for nearly half of elderly visitors in Hong Kong. 
Additional findings represented that one third of Hong Kong older adults engaged in fitness-
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related activities such as Tai chi and dancing in most types of PA areas.  
The research question Q1.4 also targets on exploring “does their physical activity by PA 
area differ in intensity levels, socio-demographic characteristics, and temporal factors”? For 
differences in PA areas use by intensity, paths in both of Leipzig and Hong Kong parks were 
more likely to be used for mild activities compared to physical activity in higher intensity levels. 
Playgrounds in Leipzig parks and the sports fields and fastened areas in Hong Kong parks were 
more common to be used for moderate rather than mild activities. With respect to differences 
in PA area use by gender and social situation, results represented that male older adults in 
Leipzig were more likely than females to use fitness areas and lawn areas for physical activity, 
additionally, Hong Kong elderly males preferred paths, and females favored fitness areas, lawn 
areas and fastened areas. Further results revealed that paths and playgrounds in Leipzig parks, 
and sports fields, fitness areas, lawn areas and fastened areas in Hong Kong parks were more 
likely to be used in groups rather than being alone, while for paths in Hong Kong parks, more 
single activities were observed compared to group activities. Targeting on differences in PA 
area use by time period, week period, and season, elderly park visitors in Leipzig were more 
likely to use paths in the afternoon compared to evening, while sports fields, paths, fitness areas, 
and fastened areas in Hong Kong parks were more common to be used in the morning than in 
the evening. Findings also identified that paths in Leipzig parks and playgrounds in Hong Kong 
parks were most common to be used during weekends. In contrast, lawn areas in Hong Kong 
parks were more likely to be used in the weekdays than weekends. Furthermore, seasonal 
variety was revealed in using sports fields, fitness areas, playgrounds, lawn areas, and fastened 
areas for older adults in Leipzig or Hong Kong parks. 
 
Types of PA areas associated with park-based physical activity for older adults in Leipzig and 
Hong Kong parks 
In addition to investigating elderly people’s physical activity observed in PA areas in 
Leipzig and Hong Kong parks, the purposes of the second (Q2) and third (Q3) research 
questions were to explore its social ecological attributes. Specifically, the associations 
between park-based physical activity and types of PA areas were examined in older adults in 
Leipzig and Hong Kong (Q2). Findings showed that types of PA area had a positive 
association with park-based physical activity among elderly park visitors in Leipzig and Hong 
Kong. With paths as the reference group, all of the PA areas except lawn areas within Leipzig 
and Hong Kong parks have received support in relation to number of the elderly visitors in 
Leipzig and Hong Kong parks. The greatest mean numbers of elderly park users in Leipzig 
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were observed in paths, fitness areas, and playgrounds, while the highest mean numbers of 
elderly visitors in Hong Kong were found in paths, fastened areas, sports fields, playgrounds, 
and fitness areas.  
 
The psychosocial and perceived park environmental factors associated with park-based 
physical activity for older adults in Leipzig and Hong Kong parks 
The attributes of park-based physical activity was also examined through a face-to-face 
survey study, in which the psychosocial and perceived park environmental factors associated 
with three parameters of park-based physical activity were examined and compared for older 
adults in Leipzig and Hong Kong parks (Q3). The three parameters including frequency, 
intensity levels, and energy consumption were assessed respectively to explore the moderating 
effect of city on the relationships between park-based physical activity and the psychosocial 
and perceived park environmental factors (Q3.1), and to compare the patterns of associations 
across cities (Q3.2). 
City differences were observed in the associations between the psychosocial and 
perceived park environmental factors and frequency of park-based physical activity. The 
moderating effect of city has been revealed in the associations between frequency and the 
psychosocial and perceived park environmental factors. The two interaction terms that were 
significantly related to frequency of park-based physical activity included city × perceived park 
features and city × perceived park distance. Comparing the association patterns between 
Leipzig and Hong Kong, Leipzig elderly people’s frequency of park-based physical activity 
was significantly related to perceived barriers, social support, perceived park distance, and 
perceived park features × social support. On the other hand, three psychosocial factors 
including self-efficacy, enjoyment, and perceived barriers and three interaction terms (i.e., 
perceived park safety × self-efficacy, perceived park attractiveness × enjoyment, and perceived 
park attractiveness × perceived barriers) were found to be associated with frequency of park-
based physical activity among older adults in Hong Kong. 
Unexpected results have been revealed in city differences in the associations between the 
psychosocial and perceived park environmental factors and intensity of park-based physical 
activity. City main effect and by city interaction term did not reach statistically significant. 
Focusing on the psychosocial and perceived park environmental factors, none of the perceived 
park environmental factors was significant in relation intensity of park-based physical activity 
in both of the univariate and final models. Despite self-efficacy, enjoyment, and perceive 
barriers were significantly related to intensity of park-based physical activity in the univariate 
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regression models, they was significant in the final models. Only perceived benefits was the 
significant and positive factor associated with intensity of park-based physical activity in the 
final model.  
Finally, city variety was identified in the associations between the psychosocial and 
perceived park environmental factors and energy consumption of park-based physical activity. 
The moderating effect of city on the associations between energy consumption and 
psychosocial and perceived park environmental factors has been found in city × perceived 
park features, and city × perceived park distance. Comparing the associations stratified by city, 
energy consumption of park-based physical activity among older adults in Leipzig was 
positively associated with self-efficacy, and was negatively associated with perceived barriers 
and self-efficacy × perceived park feature. Although perception of park features, park distance, 
and attractiveness had significant relationship to energy consumption among Leipzig older 
adults in univariate models, these factors were not significant in the final multiple model. 
Findings for Hong Kong older adults indicated that none of perceived park environmental 
factor was significant in the univariate models and was included in the final regression 
analyses. Findings also showed that self-efficacy, enjoyment, perceived benefits, and 
perceived barriers were significant predictors of energy consumption among Hong Kong older 
adults in the univariate analyses, while only self-efficacy and perceived barriers were 
significant in the final regression model.  
 
9.2 Discussion of results 
In this section, findings linking to the three specific questions (Q1 to Q 3) are discussed 
in three subsections respectively. 
 
9.2.1 Older adults’ physical activity observed in PA areas in Leipzig and Hong Kong 
parks 
PA areas in Leipzig and Hong Kong parks 
PA areas in Leipzig and Hong Kong parks provide an opportunity for elderly people to 
be active in parks. Distribution of PA areas varied between Leipzig and Hong Kong parks. 
Compared to Leipzig (n = 100), Hong Kong (n = 145) designated a larger number of PA areas 
in parks to facilitate visitors’ needs for physical activity. Additionally, lawn areas, paths, and 
playgrounds were the key active resources for physical activity in Leipzig parks, while Hong 
Kong parks built a larger percentage of sports fields, fitness areas, and fastened areas than 
Leipzig parks. These findings provide evidence that the parks and active settings within them 
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vary by context and region. Similar results have been identified by other studies, in which 
designation of PA areas is different between American and Belgian cities (Van Dyck et al., 
2013), and between urban and rural regions (Veitch, Salmon, Ball, Crawford, & Timperio, 
2013). City/region differences in designation of parks and PA areas within them could be 
understood as a product of different demands for the active facilities across cultures. 
Individuals in different cultural contexts such as West and East may vary in park use habits 
and preference of active settings, this condition could partially bring different park built 
policies by region. 
In spite of the distribution differences in PA areas between Leipzig and Hong Kong parks, 
their conditions showed certain consistency in the two cities. PA areas in Leipzig and Hong 
Kong parks were typically accessible, usable, and lighting, whereas they are frequently vacant 
and rarely do they provide supervised or organized activities for park visitors. In line with 
previous studies (Cohen et al., 2013; McKenzie et al., 2006), findings showed that 
accessibility (range 90%-100%), usability (90%-100%), and lighting (98.4%-100%) were 
always high for PA areas in Leipzig and Hong Kong parks. These results suggest that PA areas 
in parks are generally accessible and well-maintained, and are seldom unusable because of 
dark. However, vacancy was common in most of the PA areas in Leipzig and Hong Kong 
parks. Most of the PA areas, except paths (empty range 0-3.1%) and trails (0-16.1%), were 
only occupied in less than two third of the total observation. McKenzie et al. (2006) and Child 
et al. (2014) also revealed consistent findings that PA areas in American parks were used for 
physical activity in around half of observation. The large vacancy of PA areas provides limited 
support for contributions of PA areas on satisfying visitors’ needs for being active in parks, 
and also implies a big challenge for park professionals to promote visitors’ PA areas use for 
physical activity.  
On the other hand, rarely did the PA areas in Leipzig and Hong Kong parks provided 
supervised (0-7.2%) or organized (0-7.5%) activities during observation, although a 
comparatively great supervision and organization were offered in sports fields such as tennis 
courts, basketball courts, and football fields. Consistent evidence shows that supervision and 
organization were found in 2%-13% of observation in American parks (Banda et al., 2014; 
Child et al., 2014), and 3%-15% of observation in Hong Kong parks (Chow et al., 2016). The 
lack of supervision and organization in PA areas suggests that most of active spaces in parks 
are used for unstructured activities, but not for structure sports or active group classes, and 
also indicates that only a small number of elderly visitors engage in competitive and organized 
activities in parks. However, it is difficult to infer the mechanism of PA areas’ low proportion 
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of supervision or organization from descriptive findings. Is their low proportion due to lack 
of active settings for organized activities, lack of park policies on provision of supervised and 
organized activities in parks, or elderly visitors’ little interest in supervised and organized 
activities? Given most of previous evidence on supervision or organization in parks is based 
on descriptive data, which cannot provide causal relationships of park-based physical activity 
to supervision and organization, future research linking qualitative and experimental design 
is needed to explore more details about the mechanism of supervised and organized activities 
in parks.  
 
Proportion of older adults being active in PA areas in Leipzig and Hong Kong parks 
Although parks in Leipzig and Hong Kong have been found to be accessible and well-
maintained to be used for physical activity, they were underused for physical activity by 
elderly park visitors in Leipzig and Hong Kong. Proportions of the active older adults that 
were observed in PA areas in Leipzig and Hong Kong parks were lower than active young and 
adult park visitors. Mix evidence has been revealed in the proportion of active elderly visitors. 
Some indicated that 2%-14% of the American and Australian park users being observed in 
parks and trails were elderly people (Price, Reed, Long et al., 2012; Reed et al., 2012; Veitch 
et al., 2015). On the other hand, two observation studies conducted in Nanchang and Taipei 
in China (Pleson et al., 2014; Tu et al., 2015) showed that about half of active park users were 
elderly people, and the proportions of active elderly park users were larger than other age 
subgroups. The authors posited that the findings from China can be understood as Chinese 
seniors’ special attention on welfare and active living, and their potential satisfaction with the 
active value of PA areas within Chinese parks (Tu et al., 2015). The mix findings across cities 
may indicate that elderly people’s habitual use of PA areas differs by region, even though 
between mainland and Hong Kong elderly visitors. A further explanation for the inconsistent 
results is that PA areas in parks can be used for physical activity, and also for sedentary 
activities and social interaction. For elderly people in Leipzig and Hong Kong, parks are more 
likely to link rest and social activities but not physical activity.  
 
Socio-demographic characteristics for the active elderly visitors observed in PA areas in 
Leipzig and Hong Kong parks 
Socio-demographic characteristics of the active older adults being observed in PA areas 
have been examined in Leipzig and Hong Kong (Q1.2). Except ethnicity, distribution of active 
elderly visitors’ gender and social situation were found to be significantly different between 
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Leipzig and Hong Kong. Hong Kong parks had a larger proportion of active elderly males 
than Leipzig parks, while active elderly females were more often observed in Leipzig parks 
rather than Hong Kong parks. Similar results have been revealed by Van Dyck et al. (2013), 
who found distribution of park users’ gender was different between Ghent in Belgium and San 
Diego in the America. One possible explanation for this finding is that the two cities have 
different park environment especially active features, which play potential roles in influencing 
people’s physical activity within them (Kaczynski & Henderson, 2008). PA areas in Leipzig 
parks may be more preferred by elderly females, on the other hand, those in Hong Kong parks 
could more satisfy elderly males’ active needs. 
Findings also showed that Hong Kong older adults were more common than Leipzig 
elderly visitors to be observed being alone during doing physical activity in parks. This finding 
is contrary to previous evidence and prior expectation that social integration is of importance 
to Asian elderly people’s physical activity in parks (Pleson et al., 2014; Tinsley et al., 2010). 
For example, one qualitative study found that Asian elderly people were more often than 
White older adults to visit parks with family or with organized groups, whereas White elderly 
visitors were more often than Asian people to use parks alone (Tinsley et al., 2010). In another 
interview study, Chinese in Taipei reported social interaction was one important reason for 
them to come to parks for physical activity (Pleson et al., 2014). The mix findings can be 
explained by one prior evidence that males were more likely than females to conduct physical 
activity alone (Bailey & McLaren, 2005). In this dissertation, Hong Kong parks had a greater 
proportion of elderly males compared to Leipzig parks, while in the two interview studies, 
more female park users than males were recruited to participate the interviews.   
 
Elderly visitor’s physical activity patterns observed in PA areas in Leipzig and Hong Kong 
parks 
In addition to the revealed city differences in the distribution of active older adults’ 
gender and social situations, active older adults’ physical activity patterns being observed in 
PA areas in parks have been found to be different by city (Q1.3). Variety in the physical 
activity types was revealed between older adults in Leipzig and Hong Kong parks. The 
majority types of physical activity that were observed in PA areas in Leipzig parks were 
walking and cycling, while for elderly visitors in Hong Kong, walking, fitness exercise, and 
running were the most common types of physical activity. The finding about preference for 
walking provides supports for previous evidence from observation and interview studies, in 
which walking was the most common type of physical activity for Brazilian park users (Parra, 
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McKenzie et al., 2010) and Chinese elderly people (Chow, 2013; Pleson et al., 2014). 
Discrepancy of cycling and fitness-related activities between Leipzig and Hong Kong elderly 
visitors can be explained by the park policies and active areas across cities. The policy that 
cycling is not permitted in Hong Kong parks is the main reason for the finding that there was 
no elderly visitors in Hong Kong being observed in cycling. Availability of PA areas is the 
possible explanation for the discrepancy of fitness-related activities (1.1% for Leipzig and 
15.4% for Hong Kong) because Hong Kong parks (20.7%) had a larger proportion of fitness 
areas than Leipzig parks (2.0%). 
Results in respect to intensity by city showed that PA areas in Leipzig parks had a larger 
proportion of older adults engaging in moderate physical activity than those in Hong Kong 
parks, whereas elderly park visitors in Hong Kong were more likely than Leipzig visitors to 
do vigorous activities in PA areas. One possible explanation is that Hong Kong parks than 
Leipzig parks had a larger proportion of males. Male park visitors have been revealed to be 
more common than females to engage in vigorous activities in parks, regardless of age (Child 
et al., 2014; Cohen et al., 2012; Reed et al., 2012). The finding could also be explained by the 
types of physical activity engaged by elderly visitors in Leipzig and Hong Kong. The majority 
of elderly park visitors in Leipzig were observed engaging in walking and cycling. Intensity 
levels of the two activities are more possible to be identified as mild-to-moderate rather than 
vigorous during observation (Ainsworth et al., 2000). Given this reason, a larger number of 
elderly people in Leipzig were observed in low rather than vigorous intensity levels. A further 
consideration for the increased vigorous physical activity among Hong Kong older adults is 
the larger number of active facilities designated in Hong Kong parks. That is to say, Hong 
Kong parks provide greater opportunity than Leipzig parks for elderly visitors to conduct 
moderate-to-vigorous physical activity in PA areas in parks.   
In addition to the city variety in the types and intensity levels, use of PA areas also 
showed significant differences between older adults in Leipzig and Hong Kong. Fastened 
areas were the specific active spaces which were only used by elderly park visitors in Hong 
Kong. The findings about fastened area use suggest that Hong Kong elderly visitors make 
great use of open spaces in parks for physical activity, because fastened areas are the fastened 
open spaces which are not designated for specific active or rest purposes, or the areas such as 
bandstands which are built for recreational activities. Findings also showed that sports fields, 
fitness areas and playgrounds were more likely to be used by elderly park visitors in Hong 
Kong rather than those in Leipzig parks, while active elderly in Leipzig parks had larger 
proportion of using paths and lawn areas compared to those in Hong Kong parks. It is 
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important to mention another finding in the current dissertation, that was lawn areas, paths, 
and playgrounds were common to be found in Leipzig parks, on the other hand the main PA 
areas in Hong Kong parks included sports fields and fitness areas. These findings could help 
our understanding of city differences in use of PA areas because of the revealed evidence from 
several observation studies that number of active spaces plays a role in promoting active park 
visitors  to use these spaces (Kaczynski et al., 2008; Loukaitou-Sideris & Sideris, 2009). 
Therefore, PA areas in parks are always linking to number of visitors being active in these 
areas.  
Finally, city differences in elderly people’s park-based physical activity were found in 
temporal factors in aspects of the time and week periods. Active elderly visitors in Hong Kong 
were more common than Leipzig visitors to be observed in the morning, on the other hand, 
the visitors who had a larger proportion of using parks in the noon, afternoon, and evening 
were active elderly park users in Leipzig rather than in Hong Kong. This finding is in line 
with the previous observation studies conducted in China. These studies found that morning 
was the most common time period to be used for physical activity by Chinese elderly park 
visitors (Pleson et al., 2014; Tu et al., 2015). With regard to PA areas by week period, Leipzig 
elderly park users were more likely than visitors in Hong Kong to be observed engaging in 
physical activity in the weekends, while the proportion of being active in weekdays was larger 
in Hong Kong parks compared to Leipzig parks. These findings indicate that elderly visitors 
in Leipzig favor weekends over weekdays for park-based physical activity. Contrast with 
Leipzig elderly visitors, those in Hong Kong prefer to be active in weekdays rather than 
weekends. Differences of physical activity by week period imply the variety of park use habits 
between the two cities. 
 
Use of PA areas in parks for physical activity by elderly visitors in Leipzig and Hong Kong  
PA areas as the settings for physical activity in parks provide a channel for us to deeply 
investigate elderly visitors’ physical activity in parks. Focusing on each of the classified types 
of PA areas, the purpose of Q 1.4 is to investigate elderly visitors’ types of physical activity 
by PA areas, and also to assess whether their physical activity by PA areas differs in intensity, 
socio-demographic characteristics, and temporal factors.  
Except paths, PA areas within parks were more widely used for physical activity by older 
adults in Hong Kong compared to elderly visitors Leipzig parks. The majority of Leipzig 
elderly visitors were observed using paths for walking (55.0%), cycling (37.9%), and running 
(2.9%), and the proportion of older adults being observed in the other PA areas was less than 
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5%. These results not only indicate that Leipzig older adults are in favor of using paths for 
physical activity, but also suggest that the majority of PA areas in Leipzig parks were not well 
used by older adults. Underuse of PA areas in Leipzig parks can be partially explained by 
dissatisfaction with park built environment. The lighting, rest features and greenness 
designated in parks and the size and density of parks have been revealed to be important 
factors that could influence park-based physical activity (Edwards et al., 2015; Kaczynski et 
al., 2008; Kaczynski et al., 2009). Focusing on elderly visitors in Hong Kong, using paths for 
walking (34.6%) and running (14.2%) accounted for nearly half of elderly visitors, and 
additional one third of older adults (33.3%) were revealed engaging in fitness-related activities 
such as fitness exercise, stretching Tai chi in most types of PA areas (except paths and skate 
parks) in Hong Kong parks. These findings imply that elderly visitors’ path use in Hong Kong 
parks is not as popular as that in Leipzig parks. In addition to paths, the other PA areas play 
an important role in facilitating and supporting Hong Kong older adults’ physical activity in 
parks, especially fitness-related activities.  
Variety of elderly visitors’ physical activity by intensity level has been revealed in some 
of the PA areas in Leipzig and Hong Kong parks. In line with previous evidence (Price, Reed, 
& Muthukrishnan, 2012), elderly visitors in Leipzig and Hong Kong were more likely to use 
paths for mild activities rather than moderate or vigorous activities. Findings about the large 
number of elderly visitors using paths for activities in low intensity indicate that light-intensity 
activities can satisfy older adults’ needs of being active and keeping healthy. One study found 
elderly people who engaged in light intensity physical activity for 300 minutes or more were 
18 percent healthier (e.g., BMI and better insulin rates) than those who did not reach that much 
light activity (Loprinzi, Lee, & Cardinal, 2015). In addition to paths, findings also showed 
that playgrounds in Leipzig parks were more common used for moderate than mild activities. 
Similar findings have been revealed by Besenyi and colleagues (2013), who found 
playgrounds were well used by older adults for active activities. The results can be partially 
explained by their supervisory roles in playgrounds, and suggest that elderly park users are 
physically active during accompanying children in the playgrounds. How elderly people use 
playgrounds for physical activity during children supervision is an interesting research topic 
in future studies. These studies may provide more detailed explanation for the elderly people’s 
moderate activities that were observed in playgrounds.  
Furthermore, elderly visitors in Hong Kong were more likely to use sports fields and 
fastened areas for moderate or vigorous physical activity compare to mild activities. Previous 
results also indicate that sports fields such as tennis courts are more possible than other active 
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areas to be used for higher intensity levels of activities, and to consume larger energy, 
regardless of age. (Besenyi et al., 2013; Floyd et al., 2011; Spengler et al., 2011). Hong Kong 
elderly visitors’ types of physical activity being observed in sports fields and fastened areas 
may provide some explanation for the differences in use of these PA areas by intensity level. 
Sports fields and fastened areas have been observed to be linked to racket games (e.g., playing 
tennis), sports (playing football), and fitness exercise. These activities are likely to be 
identified as moderate-to vigorous-physical activities based on the MET values of physical 
activity that were developed by Ainsworth and colleagues (2000). A further consideration for 
these findings is that organizing ball games and fitness-related activities in sports fields and 
fastened areas may have the opportunity to increasing elderly people’s moderate-to-vigorous 
activities in parks.  
Elderly visitors’ physical activity by PA areas has been revealed to differ in gender and 
social situations. Gender differences of physical activity were identified in fitness areas and 
lawn areas in Leipzig parks, and in paths, fitness areas, lawn areas, and fastened areas in Hong 
Kong parks. For elderly visitors in Leipzig, males were more likely than females to use fitness 
areas and lawn areas for physical activity. The revealed disparity could be explained by the 
potential safety and maintenance issues in fitness areas and lawn areas. The pieces of fitness 
equipment that are not well maintained or the active areas that have crime-related safety 
problems may hinder females’ park use (Chow, 2013; Irvine, Warber, Devine-Wright, & 
Gaston, 2013). Future research is needed to explore the factors associated with physical 
activity in fitness areas and lawn areas, stratified by gender. With regard to elderly visitors in 
Hong Kong, males in Hong Kong were more common than females to be active in paths, on 
the other hand fitness areas, lawn areas and fastened areas were more often used by females 
compared to males. Some evidence has indicates that females (especially Chinese women) 
engage in larger physical activity in the active settings which provide greater number of 
structured activities and active programs such as Tai chi programs (Loukaitou-Sideris 
& Sideris, 2009; Pleson et al., 2014). Therefore, the preference of Hong Kong females for 
fitness areas, lawn areas and fastened areas implies these active spaces’ structured nature. It 
is possible for these areas to provide group activities such as dancing that can attract females 
to use.  
Use of PA areas in Leipzig and Hong Kong parks also differed between older adults being 
alone and being in groups. Elderly visitors in Leipzig were more likely to use paths in groups 
rather than being alone. This finding indicates that elderly visitors in Leipzig prefer to be 
active in paths with friends and families. This finding also add support in the evidence that 
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social integration play a key role in increasing individuals’ park use (Price, Reed, & 
Muthukrishnan, 2012; Ries et al., 2009). In addition to path use, group activities were common 
to be observed in playgrounds in Leipzig parks. Older adults’ use of playgrounds with others 
can be possibly explained by their supervision roles in children care. Similar findings have 
been identified by previous qualitative studies, in which elderly people reported their 
recreational activities with children in playgroups (Jancey, Clarke, Howat, Maycock, & Lee, 
2009). Based on this finding, future park professionals could organize family activities (i.e., 
children and older adults) in playgrounds, indirectly attracting elderly people to be active in 
parks. For older adults in Hong Kong parks, paths were more common to be used by elderly 
visitors being alone rather than in group, on the other hand, elderly visitors were often to be 
observed being with others in sports fields, fitness areas, lawn areas and fastened areas. These 
results imply that paths in Hong Kong parks are likely to be used for single activities, and 
group/structured activities are popular in sports fields, fitness areas, and lawn areas.  
Variety of elderly visitors’ physical activity by temporal factors (i.e., time periods, week 
periods and seasons) has been revealed in some of the PA areas in Leipzig and Hong Kong 
parks. Use of PA area by time period was found in paths in Leipzig parks, and in sports fields, 
fitness areas, and fastened areas in Hong Kong parks. Elderly park users in Leipzig were 
observed being more likely to use paths for physical activity in the afternoon compared to 
evening. The mild temperature in the afternoon may help to understand this result because of 
the evidence that park users favor to be active in parks in the moderate temperature (Price, 
Reed, Long et al., 2012; Spengler et al., 2011). For example one study found the largest 
proportion of older adults using trails for physical activity was in the moderate temperature 
rather than low or high temperature (Price, Reed, Long et al., 2012). Furthermore, results 
targeting on older adults in Hong Kong parks revealed that sports fields, paths, fitness areas, 
and fastened areas were more common to be used in the morning than in the evening. These 
findings are consistent with previous park studies conducted by Chow et al. (2016) and Pleson 
et al. (2014), who found larger than 70% of Chinese elderly park users were observed in the 
morning time period (Chow et al., 2016). These results imply that doing physical activity in 
the morning is possibly the typical preference of Chinese elderly park visitors, regardless of 
active settings.  
Use of PA areas by week period was found in paths in Leipzig parks, and in the 
playgrounds and lawn areas in Hong Kong parks. Paths in Leipzig parks and playgrounds in 
Hong Kong parks were more common to be used by older adults during weekends compared 
to weekdays. One possible explanation is that weekends are more suitable to be spent with 
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family and friends. Accompanying with friends and family has been revealed to play an 
important role in increasing individuals’ park-based physical activity (Pleson et al., 2014; Ries 
et al., 2009). Finding also showed that elderly visitors in Hong Kong were more likely to be 
observed using lawn areas in weekdays than weekends. It is important to mention another 
finding from the current dissertation that lawn areas in Hong Kong parks were most likely to 
be used for group activities such as Tai Chi and dancing. The disparity in week periods 
suggests the active programs in lawn areas are more possible to be organized in weekdays 
rather than in weekends. That is to say, group activities being organized in lawn areas during 
weekdays may be the routine in Hong Kong parks.  
Seasonal variety has been found in use of sports fields, fitness areas, playgrounds, lawn 
areas, and fastened areas for elderly visitors in Leipzig and Hong Kong parks. Sports fields in 
Hong Kong parks were more often used for physical activity in spring compared to autumn. 
This finding is not consistent with another observation study, in which sports fields and courts 
were more often used in autumn and winter compared to summer and spring in North Dakota 
parks in the United States (Roemmich & Johnson, 2014). One explanation for the mix results 
is that sports fields are often used for team sports or structured activities, which are possible 
to be organized at any seasonal (or weather) condition. In addition to sports fields, lawn areas 
in both of Leipzig and Hong Kong parks were found to be common occupied in spring rather 
than in autumn. Increases of using lawn spaces in springs can be understood by the moderate 
temperature and green natural environment in spring. Green environment could relief 
individuals’ stress and promote their enjoyment of physical activity (Edwards et al., 2015; 
Rung et al., 2011). Furthermore, a larger number of older adults were observed doing physical 
activity in fitness areas, playgrounds (only in Leipzig parks), and fastened areas (only in Hong 
Kong parks) in autumn compared to those in spring. The disparity by season could be partially 
explained by the moderate-to-vigorous activities observed in these active areas, because park-
based physical activity with high intensity levels have been revealed to be related to the 
seasons with low temperature (Price, Reed, Long et al., 2012; Roemmich & Johnson, 2014). 
These findings imply that the autumn with low temperature is likely than spring to be more 
comfortable for moderate-to-vigorous physical activity in fitness areas, playgrounds, and 
fastened areas. 
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9.2.2 The association between types of PA areas and park-based physical activity for 
older adults in Leipzig and Hong Kong parks 
In addition to investigate park-based physical activity among older adults in Leipzig and 
Hong Kong parks, its potential attributes were also explored in aspects of types of PA areas 
(Q2), and the psychosocial and perceived park environmental factors (Q3).  
Type of PA areas was found to be positively associated with park-based physical activity 
among older adults in Leipzig and Hong Kong parks. Mix evidence has been revealed in the 
associations between active facilities and park-based physical activity. Some found a positive 
association (Bocarro et al., 2015; Kaczynski & Henderson, 2008; Loukaitou-Sideris & Sideris, 
2009), which is consistent with findings of the current dissertation. For example, one study 
assessing Canadian parks revealed that objective-measured number of active facilities was 
positively related to perceived park-based physical activity (Kaczynski & Henderson, 2008). 
On the other hand, unrelated associations between park-based physical activity and the 
presences and number of active facilities were revealed in other studies, especially in children 
and youth (Bai et al., 2013; Edwards et al., 2015; Floyd et al., 2011). Inconsistent findings are 
possible explained by gender or age differences in research designs across studies. That is to 
say the association between type of PA areas and park-based physical activity is likely to be 
significant in specific subgroups. For example, one study assessing objective-measured park-
based physical activity among the American females received supportive evidence on number 
of active facilities (Bocarro et al., 2015), while in the same study conducted by Bocarro et al. 
(2015), the association was not significant in males. Therefore, future study is needed to 
examine the types of PA areas associated with park-based physical activity in the samples 
stratified by age and gender. The potential moderators such as age and gender explaining the 
associations between active facilities and park-based physical activity can help us 
understanding the inconsistent findings.  
Compared with other PA areas, paths make greater contributions to elderly visitors’ 
physical activity in Leipzig and Hong Kong parks. The largest mean number of elderly visitors 
in Leipzig and Hong Kong were observed in paths. Findings about elderly visitors’ path use 
in Leipzig and Hong Kong parks indicate that elderly people prefer to use paths in parks for 
physical activity such as walking and jogging. These findings provide support for evidence 
on path use by elderly people, in which walking was the most common type of physical 
activity for Brazilian park users (Parra, McKenzie et al., 2010) and Chinese elderly people 
(Chow, 2013; Pleson et al., 2014). Some qualitative studies also found a link between presence 
(or number) of paths and park-based physical activity among elderly people (Chow, 2013; 
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McCormack et al., 2010). Elderly people’s path use in Leipzig and Hong Kong parks can be 
understood from their preference for the activities engaged in paths because of the revealed 
large proportion of elderly people who had been found to engage in walking, running, and 
cycling in paths, both in Leipzig and Hong Kong parks (see Table 8.8). Future policymakers 
are therefore needed to focus on how to use paths and trails, not only in parks but also in other 
natural environments, to increase older adults’ physical activity in daily life, for example, 
organizing active programs of walking in trail/path use for elderly people.  
With paths as the reference group, except lawn areas, other PA areas within Leipzig and 
Hong Kong parks have received support in increases of older adults’ physical activity in 
Leipzig and Hong Kong parks. Fitness areas played an important role in facilitating park-
based physical activity for older adults in Leipzig and Hong Kong. This finding provides 
supports in the previous qualitative evidence that elderly people use fitness equipment in parks 
for physical activity (Chow, 2013). In addition to the mean number of elderly visitors being 
observed in fitness areas, it’s necessary to realize the big differences between Leipzig and 
Hong Kong in the number of fitness areas (see Table 8.1) in parks and the elderly people being 
active within them (see Table 8.8). The low amount of fitness equipment designated in Leipzig 
parks and the small number of Leipzig elderly people within them imply that physical activity 
being observed in PA areas is not only influenced by the presence of active settings, but also 
by their quantity. The low number of fitness equipment built in Leipzig parks may partially 
hinder elderly people’s physical activity in these areas. Future research and park policy in 
Leipzig parks are needed to focus on use of fitness equipment in parks and satisfy people’s 
needs for being active within them. 
Findings also revealed that playgrounds in parks were negatively related to number of 
active elderly visitors in Leipzig and Hong Kong, with paths as the reference group. Although 
the mean number of older adults being observed in playgrounds are smaller than those in paths, 
we cannot ignore influence of playgrounds as the active spaces for children playing on 
physical activity for elderly people in Leipzig and Hong Kong. Another finding from the 
current dissertation represented that playgrounds in Leipzig and Hong Kong parks were often 
used by elderly people for children care, fitness-related activities such as stretching, and 
playing games. This finding adds support for the evidence on the indirect effects of 
playgrounds on improving older adults’ physical activity by children supervision and 
accompany (Sugiyama & Ward Thompson, 2008). Therefore, playgrounds in Leipzig and 
Hong Kong parks are the settings that provide an opportunity for elderly people to be active 
with children.  
Discussion and Conclusion                                                                                                        Chapter 9                                                                                                                                                                                                                                                                                                                                                                                                                                    
144 
 
Furthermore, sport fields and fastened areas were comparatively often used by elderly 
park users in Hong Kong. There was only one study which examined the associations between 
park-based physical activity and sports courts for elderly people (Kaczynski, Besenyi et al., 
2014), but Kaczynski, Besenyi, and colleagues (2014) indicated that none of the sports courts 
(e.g., football fields, tennis courts) was related to elderly people’s park-based physical activity. 
On the other hand, evidence for sports fields was mix in previous studies targeting on children 
and adults. Some found the presence and number of sports fields were positively associated 
with park-based physical activity (Floyd et al., 2011; Kaczynski et al., 2008; Rung et al., 2011), 
whereas some found park-based physical activity was unrelated to the presence of sports 
courts (Bocarro et al., 2015) or specific sport fields such as the presence of basketball courts 
(Edwards et al., 2015; Kaczynski, Besenyi et al., 2014). The non-significant findings does not 
imply that sports fields are not related to park-based physical activity among older adults, but 
might reflect differences in sample characteristics, measurement tools or data analysis across 
studies (Sallis et al., 2000; Van Cauwenberg et al., 2011).  
9.2.3 The association between the psychosocial and perceived park environmental 
factors and park-based physical activity for older adults in Leipzig and Hong Kong 
parks 
Besides examining the associations between the types of PA areas and park-based physical 
activity, the last research question evaluated the psychosocial and perceived attributes of park-
based physical activity (i.e., frequency, intensity, and energy consumption) by face-to-face 
survey, and compared the associations between Leipzig and Hong Kong older adults (Q3). 
 
The psychosocial and perceived park environmental factors associated with frequency of 
park-based physical activity  
City differences were observed in the associations between the psychosocial and 
perceived park environmental factors and frequency of park-based physical activity. Leipzig 
elderly people’s frequency of park-based physical activity was significantly related to 
perceived barriers, social support, perceived park distance, and perceived park features × 
social support. On the other hand, three psychosocial factors including self-efficacy, 
enjoyment, and perceived barriers and three interaction terms (i.e., perceived park safety × 
self-efficacy, perceived park attractiveness × enjoyment, and perceived park attractiveness × 
perceived barriers) were found to be associated with frequency of park-based physical activity 
among older adults in Hong Kong. These results clearly suggest that the psychosocial and 
perceived park environmental attributes of frequency of park-based physical activity (except 
perceived barriers) were varied across cities. The observed differences between Leipzig and 
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Hong Kong can be explained by cultural differences. Elderly people in Leipzig and Hong 
Kong have different park use habits and intrapersonal situations. Additionally the variety in 
park built environment may result their different perception of park environment. Therefore 
it is not difficult to understand the differences in the attributes associated with frequency of 
park-based physical activity between Leipzig and Hong Kong older adults.  
The most supported psychosocial factor across cities was perceived barriers. The 
association between perceived barriers and frequency of park-based physical activity was 
significantly negative in Leipzig and Hong Kong older adults. This result indicates that 
perception of barriers to using parks for physical activity can hinder park visit for older adults 
in Leipzig and Hong Kong. This find adds support for previous evidence about the influence 
of self-reported barriers on elderly people’s physical activity frequency (Brawley, Rejeski, & 
King, 2003). Previous results have shown the specific barriers to hampering frequency of park 
use for adolescents and adults (Reis et al., 2009). Specifically lack of equipment, active space, 
safety, and social interaction are the barriers for adolescents’ park use, and health issues are 
linking to adults’ frequency of park visits (Reis et al., 2009). Considering there is no evidence 
on elderly people’s specific barriers to park use, future research is needed to be assessed on 
details of the older adults’ barriers that may prevent their frequency of using parks for physical 
activity. Detailed information about their perception of barriers could help us design 
interventions targeting on their barriers to frequency of park-based physical activity.  
Some psychosocial and perceived park environmental factors including self-efficacy, 
enjoyment, social support, and perceived park distance showed variations in the 
corresponding associations between Leipzig and Hong Kong. Self-efficacy’s effects on 
increasing frequency of park-based physical activity were fully found in Hong Kong but 
partially in Leipzig. In line with research on influence of self-efficacy on increasing elder 
people’s physical activity (Glenn, Gray, & Vincenzo, 2015; Hansen, Ommundsen, Holme, 
Kolle, & Anderssen, 2014), the association between self-efficacy and frequency of park-based 
physical activity was positive and significant in the Hong Kong sample. As the first study 
examining the relation between self-efficacy and park-based physical activity, this result 
suggests that the Hong Kong elderly people who are common to be active in parks are the 
visitors with high self-efficacy. Findings also revealed that the standardized coefficient of self-
efficacy in the Leipzig sample was positive and comparatively large, although this factor was 
not statistically significant. The lack of significant association in Leipzig can be understood 
that inclusion of other factors may account for some variance that are contributed by self-
efficacy. The unrelated finding about self-efficacy in the Leipzig sample also suggests that 
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this attribute provides limited contributions to promoting Leipzig older adults’ frequency of 
park-based physical activity.  
There was a positive association between enjoyment and frequency of park-based 
physical activity among older adults in Hong Kong but not in Leipzig. The significant findings 
in Hong Kong are in line with another interventional result that elder people with enjoyment 
were more frequently to engage in exercise training than those in the control group who had 
low enjoyment (Ferrand, Martinent, & Bonnefoy, 2014). One possible explanation for the 
significant association in Hong Kong is that older adults’ enjoyable feelings from participating 
physical activity in parks could intrinsically motivate their behavior in parks. That is to say, 
the perceived enjoyment could increase older adults in Hong Kong to frequently go to parks 
for physical activity. For the Leipzig sample, however, the association was only significant in 
the univariate model, but not in the final multiple model. These findings suggest that elderly 
people in Leipzig are less likely than those in Hong Kong to be influenced by joy and satisfied 
feelings. Interpersonal value or physical environments rather than intrinsic enjoyment may 
play a larger role in increasing their frequency of park-based physical activity. A further 
consideration is that the relationship between enjoyment and frequency of park-based physical 
activity in Leipzig is likely to be moderated by perceived or objectively-measured park 
environment. Previous evidence suggests that unsatisfied built fitness equipment in parks may 
hinder older adults’ enjoyment of being active in these settings (Chow, 2013). Therefore, 
assessing the interactions between park environment and enjoyment in the prediction of park 
use frequency may help us understand how enjoyment affect Leipzig elderly people’s physical 
activity in park. 
The revealed interpersonal is social support, which plays an important role in increasing 
Leipzig older adults’ physical activity frequency in parks.  There was a significant and positive 
association between social support and frequency of park-based physical activity in Leipzig, 
but not in Hong Kong even in the univariate analyses. These findings are consistent with 
another observation result from the current dissertation, in which Leipzig elderly park visitors 
were more likely than older adults in Hong Kong to be observed being active in group. These 
results imply that social integration plays greater influence on park-based physical activity for 
older adults in Leipzig compared to those in Hong Kong. The inconsistent findings about 
influence of social support on park-based physical activity by city also can be explained by 
the distinguished proportion of female participants between the two cities (Leipzig =58.8% 
and Hong Kong = 46.7%), because females have been revealed to have greater concern about 
social interaction compared to males (Pleson et al., 2014). That is to say, gender may interfere 
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the relationship between social support and frequency of park-based physical activity among 
older adults. Future study is therefore suggested to adjust with gender during assessing social 
support/social interaction in relation to park-based physical activity.  
In addition to social support, there was a significant main effect of perceived park 
distance on frequency of park-based physical activity among older adults in Leipzig. As 
expected, this finding is in line with the previous evidence that building parks within closer 
distance to elderly people’s homes could bring their greater park visit frequency (Parra, 
Gomez et al., 2010). For example, the study conducted by Mowen et al. (2007) found that 
self-reported park accessibility was negatively related to park visit frequency in an American 
elderly sample. Similar results were also found in another research, in which objective-
measured park density (in a buffer of 500m) was positively associated to older adults’ 
frequency of park visits (Parra, Gomez et al., 2010). On the other hand, the association 
between perceived park distance and frequency of park-based physical activity did not receive 
support in Hong Kong older adults. The inconsistent findings by city can be understood that 
Hong Kong elderly people have sufficient time or convenient transportation to visit a park 
built further away from homes, resulting the less importance of park distance. A further 
implication for the inconsistent findings between Hong Kong and Leipzig is that Hong Kong 
elderly people is less likely than Leipzig participants to be linked to the external motivation 
such as perceived park distance.  
Significant interaction effects on frequency of park-based physical activity were 
observed between social support and perceived park features in the Leipzig sample. In line 
with the social ecological hypothesis (Sallis et al., 2006), this finding indicates that both 
perceived park features and social support from family and friends are needed to address 
frequency of using parks for physical activity among Leipzig older adults. Similar results have 
been revealed by Graham, Schneider, and Dickerson (2011), who found a significant 
interaction effect between social support and environmental active resources on adolescents’ 
school sports. Further analyses for the significant interaction term between social support and 
perceived park features represented that frequency of using parks for physical activity was 
positively associated with social supports for Leipzig elderly people with low perception of 
park features, whereas for participants who had high perception of park features, the 
association was not statistically significant. This finding implies that social support may 
mitigate the negative effects of not having adequate park features on Leipzig elderly people 
park use frequency. That is to say, if Leipzig elderly people are not satisfied with the features 
built in parks, perceived social support can help them frequently go to parks for physical 
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activity. On the other hand, when elderly people perceived good park features, their park use 
frequency will not be influenced by social support.  
Another three interaction terms (park safety × self-efficacy, perceived park attractiveness 
× enjoyment, and perceived park attractiveness × perceived barriers) were revealed in older 
adults in Hong Kong. Findings showed that neither of self-efficacy and enjoyment was 
significantly related to frequency of park-based physical activity for Hong Kong older adults 
at low perception of park safety and attractiveness, while the association was significant and 
negative for perceived barriers. These findings indicate that perceived barriers may provide 
larger influence than self-efficacy and enjoyment on increasing frequency of park-based 
physical activity during Hong Kong elderly people have low perception of park environment. 
When they are not satisfied with the safety or attractiveness in parks, their park use frequency 
can be fostered by reducing barriers, but cannot be promoted by increasing self-efficacy or 
enjoyment. Findings also represented that frequency was positively associated with self-
efficacy and enjoyment, but not with perceived barriers for Hong Kong elderly people at high 
level of perception of park safety and attractiveness. This finding can be understood that 
elderly people in Hong Kong pay more attention to intrapersonal confidence and enjoyment 
but not barriers when they are satisfied with park environment. A further consideration is that 
the satisfied park safety and aesthetics may inspire Hong Kong elderly people’s self-efficacy 
and enjoyment, and in turn promote their park use frequency.  
 
The psychosocial and perceived park environmental factors associated with intensity of park-
based physical activity 
An unexpected result provided little evidence for city differences in the associations 
between the psychosocial and perceived park environmental factors and intensity of park-
based physical activity. City main effect and by city interaction terms did not reach statistically 
significant. These findings indicate that the psychosocial and perceived park environmental 
factors associated with intensity of park-based physical activity were not varied between 
Leipzig and Hong Kong older adults, and also imply the generalization of intensity of park-
based physical activity in the two cities. Comparing with previous research on cross-cultural 
differences in physical activity, mix evidence has been revealed in country differences in the 
associations of physical activity with individual and environmental factors. For example, one 
study found the associations between recreational walking and perceived environmental 
factors were consistent across 12 countries (Sugiyama et al., 2014), while using the same 
samples in 12 countries, country differences were found in the associations between perceived 
environmental factors and overall physical activity (Ding et al., 2013). In another example, 
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consistent correlates of cycling were found in the American, Australian, and Belgium adults 
(Van Dyck et al., 2012), however in the same study, Van Dyck and colleagues (2012) revealed 
cross-cultural differences in the associations for transport-related walking. The inconsistent 
evidence suggests that associations across cities/countries may be influenced by differences 
in parameters of physical activity and sample characteristics (e.g. age). Considering this is the 
first study examining the generalization of associations between intensity of park-based 
physical activity and the psychosocial and perceived park environmental factors in different 
cultural contexts, future research on similar topics is need to be done to provide more evidence 
for comparison.  
The factor that receives support in increasing intensity of park-based physical activity 
was only perceived benefits in Leipzig and Hong Kong samples. Despite self-efficacy, 
enjoyment, and perceive barriers were significantly related to intensity of park-based physical 
activity in the univariate analyses, none of them was significant in the final models. This result 
about self-efficacy is not consistent with previous evidence, of which self-efficacy was 
considered as the most important predictor of physical activity intensity in an elderly female 
sample (Conn, Tripp-Reimer, & Maas, 2003). One possible explanation for the non-significant 
association in the final regression model is the inclusion of socio-demographic and perceived 
park environmental factors which may contribute the variance potentially that are explained 
by these psychosocial attributes (Saelens et al., 2012). Findings also represented that 
perceived benefit was the significant and positive factor associated with intensity of park-
based physical activity in the finial models. One explanation is that elderly people in Leipzig 
and Hong Kong would be likely to engage in physical activity in high intensity levels, if they 
had the concern for the coming benefits by being active in parks. A further explanation is that 
elderly people in Leipzig and Hong Kong have recognition to receive the potential physical 
and mental benefits by using parks for health-enhancing physical activity.  
Park environment may not be of importance in predicting intensity of park-based 
physical activity in the elderly samples of Leipzig and Hong Kong. Limited findings were 
received on the perceived park environmental attributes in relation to intensity of park-based 
physical activity in both of the univariate and multiple models. Similarly, most research on 
intensity levels of park-based physical activity did not find significant park environmental 
correlates (Spengler et al., 2011; Van Dyck et al., 2013). The non-significant findings can be 
explained by the weak variation in the intensity of park-based physical activity, with 95.5% 
and 88.5% of the participants in Leipzig and Hong Kong reported low to moderate levels 
physical activity in parks separately. The generalization of intensity level may hinder 
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significance of perceived park environmental attributes. In addition to the non-significant 
evidence which is consistent with findings from the current dissertation, there are still few 
studies which found a positive relationship between the presence of park features (e.g., active 
facilities and supporting amenities) and intensity of park-based physical activity, assessing by 
objective tools (Floyd et al., 2011; Rung et al., 2011). The inconsistent evidence can be 
explained by the low agreement between perceived and objectively-measured park 
environment. Previous evidence suggests that individuals’ perception of park environment 
such as park distance is in low correspondence with objectively-measured data (Lackey 
& Kaczynski, 2009). Therefore, the unsatisfied agreement provides one explanation for the 
inconsistence between perceived and objectively-measured park environmental attributes of 
intensity of park-based physical activity.  
 
The psychosocial and perceived park environmental factors associated with energy 
consumption of park-based physical activity 
City variety has been identified in the associations between the psychosocial and 
perceived park environmental factors and energy consumption of park-based physical activity. 
Some by city interaction terms including city × perceived park feature and city × perceived 
park distance were found to be significantly related to energy consumption of park-based 
physical activity. These results add support for the evidence on moderating effects of city on 
the associations between the psychosocial and perceived park environmental factors and 
physical activity (Ding et al., 2013). The significant moderating effect of city can be explained 
by the variation of the gathered data from two cities, and also imply that differences in park 
environment built between Leipzig and Hong Kong. Comparing the finally multiple models 
stratified by city, although Leipzig and Hong Kong showed the same psychosocial attributes 
of energy consumption, namely self-efficacy and perceived barriers, the block of psychosocial 
factors explained greater variance of energy consumption in Hong Kong than Leipzig. This 
finding indicates that energy consumption of park-based physical activity among Hong Kong 
elderly people were more likely than Leipzig participants to be influenced by psychosocial 
values. Findings also represented that perception of park features, park distance, and 
attractiveness significantly associated with energy consumption among Leipzig older adults 
in univariate models, although these factors were not significant in the final multiple model. 
On the other hand, none of the perceived park environmental factor was related to energy 
consumption among Hong Kong older adults even in the univariate models. These findings 
provide support to the social ecological hypothesis that environmental attributes of context-
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specific physical activity vary by contexts (Sallis et al., 2006). Older adults in Leipzig and 
Hong Kong had different perceptions of park environment, and their perceptions also play 
different roles in energy consumption in parks.  
Focusing on the psychosocial and perceived park environmental factors, self-efficacy 
and perceived barriers were the most supported attributes of energy consumption of park-
based physical activity across cities. A positive association between self-efficacy and energy 
consumption was found both in Leipzig and Hong Kong samples. This finding indicates that 
elderly participants with higher confidence in being active in parks consumed greater energy 
in parks for physical activity. This finding also adds support to evidence of self-efficacy’s 
influence on increasing physical activity in leisure time for elderly people (Carlson et al., 2012; 
Van Dyck et al., 2011). Despite self-efficacy has been revealed to be related to park-based 
physical activity and recreational activities, active transportation does not always be 
influenced by self-efficacy. For example, some studies found a positive relationship between 
transporting walking and self-efficacy (Carlson et al., 2012), others revealed this relationship 
was not significant (Saelens et al., 2012). One possible explanation for the inconsistent 
evidence is that self-efficacy could inspire people’s intention of active space use, such as using 
parks for physical activity in leisure time. In contrast with recreational activities, active 
transportation is likely to be a reaction to environments (e.g., if distances from home to the 
destination are feasible for active transportation), and may not be influenced by intrapersonal 
factors such as self-efficacy.  
Besides self-efficacy, another consistent psychosocial attribute of energy consumption in 
parks for older adults in Leipzig and Hong Kong is perceived barriers. Results showed a 
negative association between perceived barriers and energy consumption among older adults 
in the two cities. This finding indicates that increasing elderly people’s park-based physical 
activity can be fulfilled by reducing their barriers to being active in parks. This finding is 
consistent to the qualitative evidence that some specific barriers such as time constraints and 
health problem which may hamper elderly people’s park use for physical activity (Pleson et 
al., 2014). However, non-significant findings were found in the associations of perceived 
barriers with recreational or transporting activities for elderly people (Carlson et al., 2012). 
The different contexts of physical activity provide partial explanation for the inconsistent 
results of perceived barriers. That is to say, individuals’ perception of barriers may play 
different roles in various contexts of physical activity.  
In contrast to self-efficacy and perceived barriers which have received support across 
cities, limited evidence has been revealed in perceived perk environmental attributes of energy 
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consumption for Leipzig and Hong Kong older adults. None of the perceived park 
environmental factors was significantly related to energy consumption among older adults in 
Hong Kong in the univariate models. These results are contrary to our expectations because 
previous evidence indicates that accessible parks with pleasant environment such as greenness 
and cleanliness can encourage people’s physical activity in parks (Loukaitou-Sideris 
& Sideris, 2009; Sugiyama & Ward Thompson, 2008). One possible explanation for the 
inconsistent evidence is the limitations in self-reported measures of park environment. 
Although objective measures assessing park features has been well developed such as the 
Physical Activity Resource Assessment (Lee, Booth, Reese-Smith, Regan, & Howard, 2005), 
self-reported measure of park environment is still in infancy. Future research is needed to 
develop perceived measures assessing park environment. With regard to findings of perceived 
park environmental attributes of energy consumption for Leipzig older adults. Perception of 
park features, park distance, and attractiveness significantly associated with energy 
consumption in the univariate models, while in the final multiple regression model, these 
factors did not reach significance. The lack of significant association in Leipzig can be 
understood that inclusion of other factors accounted for greater variance of energy 
consumption compared to perceived park environmental factors. A further consideration is 
that perception of park environment may provide less contributions than psychosocial factor 
to explaining energy consumption among older adults in Leipzig. 
The social ecological hypothesis that psychosocial factors and park environment interact 
together to encourage individuals’ park-based physical activity were fulfilled in Leipzig 
participants. Leipzig elderly people’s energy consumption was significantly associated with 
the interaction between self-efficacy and perceived park features. Specifically, self-efficacy 
showed greater effects on Leipzig elderly people’s energy consumption among those who had 
poorer perception of park features, while for the elderly participants with higher perceived 
park features, self-efficacy’s effects on energy consumption did not reach significance. The 
similar patterns for the interaction between self-efficacy and park feature have been found in 
recreational walking (Ding et al., 2012) and moderate-to-vigorous physical activity among 
adults (Cerin, Vandelanotte, Leslie, & Merom, 2008). A possible explanation for these 
findings is that elderly people with great satisfaction of park features are likely to use parks 
for physical activity, regardless of the self-efficacy levels. That is to say, well-maintained park 
features could inspire park-based physical activity even for those with low level of self-
efficacy. On the other hand, a strong internal confidence in being active in parks can balance 
the discontentment with park features and in turn promote park visits. When elderly people in 
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Leipzig have low satisfaction about park features, increasing their self-efficacy can promote 
them to use parks for physical activity.  
 
9.3 Strengths and limitations 
By combining systematic observation and face-to-face survey in the assessment of social 
ecological attributes of park-based physical activity, this dissertation provides some 
contributions to the body of literature on the park built environment and physical activity 
within parks. The purpose of this section is to summarize the strengths and limitations of this 
dissertation.  
A major strength of the current dissertation is the proposition of a social ecological 
framework for understanding physical activity specific engaged in parks. This framework is 
based on the social-ecological theory developed by Sallis and colleagues (2006), and also 
draws up previous evidence for park-based physical activity. The conceptual social ecological 
framework of park-based physical activity goes beyond individual influence on behavior, and 
provides insight into three levels’ attributes across intrapersonal, interpersonal, and park 
environmental domains. This framework also facilities research design targeting on the 
relevant importance of multilevel attributes on increases of park-based physical activity, and 
can be improved in future research as more findings emerge. The social ecological model 
serves as the theoretical framework for the empirical part of the current dissertation, guiding 
an understanding of the social ecological mechanism of park-based physical activity.  
Another strength is the mix-method research design combining systematic observation 
with face-to-face survey. This design was used to investigate park-based physical activity 
among older adults, and to examine the social ecological attributes of their physical activity 
in parks. Systematic observation using an objective measure of SOPARC was designed to 
investigate the distribution and conditions of PA areas in Leipzig and Hong Kong parks, and 
to record elderly people’s physical activity patterns in PA areas. Findings from observation 
were also used to examine the associations between types of PA areas and number of active 
elderly people. Evidence with regard to the associations provide insight into effects of PA 
areas built in parks on facilitating elderly visitors’ physical activity in parks. In combination 
with systemic observation, face-to-face survey was used to examine the psychosocial and 
perceived park environmental attributes of park-based physical activity. By understanding the 
importance of attributes from individual and perception of park environment, strategies for 
future research and practice can be shaped to focus on the salient factors that explained a great 
amount of variance in park-based physical activity.  
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Using SOPARC as an objective measure to investigate elderly people’s park-based 
physical activity is the third strength of this dissertation. The major advantage that SOPARC 
offers is its ability to objectively assess visitors’ park-based physical activity regarding to 
types, intensity levels, and temporal habits, rather than collecting these information through 
self-reported measures which may bring response bias. In addition to decreasing response bias, 
another advantage of SOPARC, namely investigating the types and intensity levels of physical 
activity by PA areas in parks, cannot be feasible to reach by self-reports or other objective 
measures such as accelerometers. A further advantage highlighted in SOPARC is the satisfied 
reliability and validity, which improve its application in park study and also increase the 
comparison of findings across studies.  
The last but not the least strength is that the current dissertation assessed how individuals’ 
perception of park environment influence their park-based physical activity. Self-report 
measures of park environment show greater advantage than objective methods because 
participants can provide a value judgment concerning park environment, and their perception 
can influence their behaviors. Although objective measures of park environment can identify 
aspects of park environment accurately, a low agreement between objective and perceived 
measures of park environment has been revealed in previous studies (Hansen et al., 2014; 
Lackey & Kaczynski, 2009). The poor agreement implies that individuals make their decision 
about park visits based on their perception for park built environment. In consequence, 
compared with objective data about park environment, individuals’ perceived information 
may have greater contributions for us to understand their physical activity in parks.  
In addition to the strengths, several limitations in the current dissertation need to be 
acknowledged. One of the major limitations is the cross-sectional nature of the study design. 
The cross-sectional analyses make it impossible to infer the causal relationships between 
park-based physical activity and the relevant attributes, including the psychosocial and 
perceived park environmental factors and types of PA areas. Lack of causal relationships 
implies the difficulty to infer the direction for the above variables. For example, the negative 
association between perceived barriers and energy consumption of park-based physical 
activity can be explained by effects of perceived barriers on decreasing energy consumption 
in parks, while an alternative explanation is that lack of park-based physical activity may 
increase elderly people’s perceived barriers. An additional limitation of the unclear causal 
direction is that it is impossible to establish a causal model for the social ecological framework 
of park-based physical activity.  
Some limitations also have been identified in observation recording with regard to the 
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measure of SOPARC. Misclassification bias is the potential problem during using SOPARC 
to record number of active elderly people in PA areas. Although all of the observers were 
trained and reached satisfied inter-observer agreement, inaccuracy in counting active elderly 
park users may still be present because of momentary time sampling. Considering the frequent 
changes of individuals’ behavior in parks, observation with momentary recording may not 
correctly distinguish active elderly park users from sedentary visitors. For example, an elderly 
person who was active in a PA area, but stood there for a short break during the observers’ 
scan would be recorded as sedentary. Assessing active elderly park users at one moment also 
has potential errors during classifying mild, moderate, and vigorous levels of physical activity 
in elderly people. Another limitation of SOPARC is that the observation findings are not 
generalizable beyond seasons (Floyd et al., 2011; Rung et al., 2011). Because of the time and 
funding cost, park observation in the current dissertation, which were only conducted in spring 
and autumn but not in four seasons partially, bring a lack of generalization of the observation 
data.  
In order to balance and reduce the potential bias in SOPARC, previous research 
suggested to combine SOPARC and self-reported measures of park-based physical activity 
(Evenson et al., 2016). However, self-report measures have their own limitations, specifically 
elderly participants may misestimate their frequency and intensity levels of physical activity 
in parks. Despite self-reported measures is comparatively low cost and administrable, it fully 
relies on participants being able to recall and report their physical activity accurately. It is 
doubtful whether the elderly people recruited in the current dissertation would successfully 
finish such a complex “cognitive task”, because previous research has observed the poor 
accuracy of recalling physical activity by older adults (Cumming & Klineberg, 1994; Lissner, 
Potischman, Troiano, & Bengtsson, 2004). Therefore, how to accurately measure physical 
activity in parks, especially for elderly people, is still a big challenge in future research.  
Another potential limitation is that research design of the empirical part did not consider 
influence of selection effects on older adults’ park-based physical activity. Selection bias may 
occur when active individuals choose to live in the places that are endowed with active 
resources (Saelens & Handy, 2008). The bias in selection is likely to bring an over estimation 
of park environment because elderly movers may consider parks as a resource of restoration 
to active lifestyles. The potential problematic perception of park environment may obscure 
the associations between perceived park environment and park-based physical activity 
(Kaczynski & Mowen, 2011). Although cross-sectional evidence has showed a positive 
association between park availability and park-based physical activity even after adjusting 
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with self-selection (perceived importance of closeness to parks) (Kaczynski & Mowen, 2011), 
no study has yet used longitudinal or experimental design to examine influence of self-
selection on behavior in parks, except one evidence from a 5-year longitudinal research on 
walking indicates that self-selection has a non-significant relation to walking changes during 
moving to a new neighborhood (Giles-Corti et al., 2013). Future longitudinal and 
interventional studies are needed to draw conclusions on the causal influence of self-selection 
on park environment and park-based physical activity.  
 
9.4 Implications for theory and methodology  
The current dissertation makes several contributions on the theoretical and 
methodological advancement in the field of park research. The application of social ecological 
approach to physical activity has been extended through proposing a simplified social 
ecological model on park-based physical activity with levels of intra-and-interpersonal factors, 
perception of park environment, and the setting for physical activity: PA areas in parks. The 
correlates-based findings benefit our understanding of the social ecological framework for 
explaining physical activity in parks. For one thing, the psychosocial and perceived park 
environmental attributes that were revealed in the current dissertation help to enrich the levels 
of intra-and-interpersonal and perception of park environment. Their interactions also provide 
support to the assumption that factors in different levels work together to influence behavior. 
For another, the types of PA areas associated with park-based physical activity add evidence 
for the importance of building PA areas in parks. Furthermore, the evidence stratified by city 
implies a generalization of the simplified social ecological model on park-based physical 
activity. Despite the psychosocial and perceived park environmental attributes and the types 
of PA areas varied between Leipzig and Hong Kong because of cross-cultural differences in 
the two cities, the empirical evidence in each of the case city supports the assumptions of the 
simplified model using three levels to explain park-based physical activity. 
It is also hoped that the simplified social ecological model on park-based physical 
activity can serve as a basic resource for future research targeting on causal pathways between 
park-based physical activity and the social ecological correlates. Correlates-based evidence 
and conceptual assumptions of social ecological framework for park-based physical activity 
provide a guide to future intervention research. The intervention-based evidence helps to 
understand the causal integration among intra-and-interpersonal factors, perception of park 
environment, PA areas, and park-based physical activity. Intervention design also provides a 
robust evaluation of the mediating and moderating changes of park-based physical activity. 
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Linking of the correlate-based and intervention-based findings may help refine and improve 
the social ecological model on park-based physical activity rather than only offering loosely 
concepts.  
Focusing on methodological implications, as a surveillance tool using for assessment of 
physical activity in parks and PA areas conditions, the modified version of SOPARC has some 
contributions to future observation research. Firstly, the modified instrument enlarges 
application of the original version of SOPARC by distinguishing park-based physical activity 
by age. It brings facilities for future research targeting on park-based physical activity in 
specific age group, and fulfills comprising observation data by age. Secondly, the modified 
SOPARC could differ use of PA areas in parks between visitors by social situation (being in 
individual and in group), and make it possible to infer how social engagement influence 
individuals’ use of PA areas in park. Thirdly, the generalization of the modified version of 
SOPARC has been evaluated through involving observation in two cities.  
Another key advancement on methodology is the scales used to evaluate perception of 
park environment. Although self-reported measures of park environment provide an 
opportunity for us to explore how participants’ perception of park environment such as park 
safety influence their physical activity in parks, there is a big challenge in the development of 
relevant questionnaires.  One reason is that individuals’ perceptions of park quality are likely 
to be various by their preference (Lachowycz & Jones, 2013). Another important reason is 
that the lack of a conceptual framework for the characteristics of park environment (Sallis, 
Bauman, & Pratt, 1998). Rarely did previous research show measures of perceived park 
environment, except the studies conducted by Bai et al. (2013) and Slater et al (2013), in 
which surveys on characteristics of park environment including park safety, attractiveness, 
and park features were developed and examined. In addition to the characteristics of park 
environment that have been assessed by Bai et al. (2013) and Slater et al. (2013), perceived 
park distance was examined in the current dissertation, aiming to provide a understanding 
about how individuals’ perceptions of park distance from homes to parks influence their park 
use for physical activity. The measures of perceived park environment used in the current 
dissertation were based on the scales assessing park or neighborhood environments, which 
have satisfied validity and reliability. These measures make great contributions for developing 
questionnaires targeting on park environment in future studies.   
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9.5 Suggestions for future research and practice 
In the consideration that research on the social ecological mechanism of park-based 
physical activity is a relatively new topic and there are still several research unknowns and 
practice suggestions that are needed to be highlighted, the purpose of this section is to outline 
some suggestions for future research on exploring the social ecological mechanism of park-
based physical activity, and for practice on providing more opportunities for using parks and 
the PA areas within them among elderly people.  
The first suggestion to research is a call for evidence about causal relationship through 
longitudinal and quasi-experimental studies. Although the current dissertation made a 
contribution to understanding the social ecological correlates associated with park-based 
physical activity, the mechanism of park-based physical activity is still unknown because 
correlates-based evidence cannot provide a proof of causal relationships between social 
ecological factors and park-based physical activity, and thus has difficulty to infer their 
directions. Future research is needed therefore to conduct longitudinal and quasi-experimental 
investigations, by which causal inference can be achieved through temporal processes of the 
cause or robust experimental design. The causal directions will help us understand the 
mechanism of park-based physical activity under a social ecological framework.  
 Using combined GPS-accelerometer methods to assess park-based physical activity is 
another suggestion for future research. One of the main advantage of GPS (Global Positioning 
System) method is the fulfill of objectively assessing the locations where individuals conduct 
physical activity (Krenn, Titze, Oja, Jones, & Ogilvie, 2011). On the other hand, objective 
measures such as accelerometers provide lower bias and errors compared to self-reported 
measures. A combination of accelerometers with GPS can therefore help us create an objective 
location-specific method, and to evaluate more detailed information about individuals’ 
physical activity at different settings, such as physical activity in PA areas in parks. 
A final suggestion for future research is focusing on the specific elderly groups who have 
particular needs on health and greenness. One of the specific group is older adults living in 
deprived areas, who are more likely to be physically inactive, have more healthy issues, and 
have greater obesity rates. Recent evidence reveals that individuals with lower social-
economic status can receive more health benefit from greenness such as parks (Lachowycz & 
Jones, 2014; Richardson, Pearce, Mitchell, Day, & Kingham, 2010). For example, Lachowycz 
and Jones (2014) found the association between access to greenness and decreases of mortality 
was only significant in the deprived group. This finding implies the green spaces’ potential 
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roles in reducing health inequality, and thus indicates the importance for future studies to 
investigate how deprived elderly people use parks for recreational and social activities.  
Besides the socio-economically deprived group, future research should also pay more 
attention on increasing female elderly people’s physical activity in parks, because of the 
identified evidence that  female older adults are less likely than males to use parks for physical 
activity (Van Dyck et al., 2013). Although some quantitative evidence has revealed that female 
older adults have greater concern than males about park built quality such as safety issues 
(Chow, 2013), there is still a research gap in understanding park environment’s influence on 
females’ park use for physical activity in qualitative studies. Some studies have examined 
perceived or objectively-measured park environment in relation to park-based physical 
activity, stratified by gender ((Bocarro et al., 2015; Kaczynski, Besenyi et al., 2014), however, 
none of them assessed the associations in elderly females. An understanding of elderly females’ 
park visits and their preference of PA areas can help park professionals know how to satisfy 
their needs in health and being active in parks.  
Findings of the current dissertation not only imply some suggestions for future research, 
but also provide valuable information for professionals and policymakers in designing parks 
and attracting elderly park visitors. The first suggestion to park policymakers is that building 
an accessible, attractive parks with diverse active facilities may be effective for promoting 
elderly people’s physical activity in parks. An observation finding that type of PA areas was 
positively related to park-based physical activity among older adults in Leipzig and Hong 
Kong provides support to the importance of PA areas built in parks as elderly people’s active 
settings. There was also evidence that the specific PA areas including paths, fitness areas, 
playgrounds, sports fields, and fastened areas were common used by Leipzig or Hong Kong 
elderly people. These results serve a message to park policymakers about elderly people’s 
preference of PA areas in parks. In addition to PA areas built in parks, accessible distance from 
homes to parks may play a role in increasing elderly people’s park visit. Findings from face-
to-face survey indicated that perceived park distance had a significant association with 
frequency of park-based physical activity in Leipzig older adults. 
Another promotion strategy to elderly people’s park-based physical activity is spreading 
park brochures with enhanced knowledge about active programs and introductions to parks. 
Evidence on elderly visitors’ use of PA areas in parks provides information for designing 
brochures targeting on elderly people’s needs of being active in PA areas. The park brochures 
should also consider findings of the types and intensity levels of physical activity by PA areas 
and elderly people’s temporal habits of using PA areas for physical activity. For example, 
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morning may be more suitable for Hong Kong elderly park visitors compared to other time 
periods. Furthermore, some activities for children can be organized because elderly people’s 
supervision roles for children may indirectly increase their physical activity in parks. In 
addition to introducing active programs, adding some basic park information into the 
brochures such as park map, active features, and geographic locations can help elderly people 
have good perception about park environment, and in turn can promote their park visits. 
Finally, findings from the study conducted by Price, Reed, and Muthukrishnan (2012) suggest 
that park use brochures could be effectively spread by the common communication channels 
such as newspapers, internet are effective. 
Compared with only providing information about park built environment and active 
programs in the park brochures, adding some psychosocial tips into the park brochures may 
play a role in increasing older adults’ park-based physical activity. Self-help materials are 
good channels for professionals to intervene individual’s psychological status (Bock, Marcus, 
Pinto, & Forsyth, 2001). Considering the significant interaction terms between psychosocial 
factors and perceived park environment that have been revealed in the empirical part, the park 
brochure that can link information from park introduction, organized activities, and 
psychological tips is an effective attempt for promotion of frequency or energy consumption 
of park-based physical activity.                
Considering effects of social integration on increasing older adults’ park-based physical 
activity, organizing group activities is a final suggestion to park policymakers. The current 
dissertation found that several PA areas in parks were more likely to be used in groups than in 
person for Leipzig and Hong Kong older adults, such as paths and playgrounds in Leipzig 
parks, and sports fields, fitness areas, lawn areas, and fastened areas in Hong Kong parks. 
These findings imply that social integration may play an important role to older adults’ 
physical activity in parks, and also guides park policymakers to providing social opportunities 
for elderly park visitors. In order to simultaneously satisfying older adults’ needs for being 
active and social interactions, organizing group activities in PA areas in parks is likely to be 
an effective way.  
 
9.6 Conclusion  
The current dissertation provided a picture of park-based physical activity among older 
adults in Leipzig and Hong Kong parks, and its underlying social ecological attributes in terms 
of types of PA areas, psychosocial factors, and perception of park environment. Compared to 
young and adult visitors, elderly park visitors were least likely to be active in Leipzig and 
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Hong Kong parks. A variety by city was found in their park-based physical activity patterns 
in aspects of the types and intensity levels of physical activity, use of PA areas, and the time 
and week periods. These results imply the challenge for park policymakers to promote elderly 
people’s park-based physical activity in the contexts with different cultures. When exploring 
the social ecological attributes of park-based physical activity among older adults, findings 
indicated that except lawn areas, other types of PA areas (with paths as the reference group) 
received support for increases of older adults’ physical activity in Leipzig and Hong Kong 
parks. This result serves a message to park policymakers about how to build active facilities 
in parks, and how to satisfy older adults’ needs for these facilities. Findings also provide 
support for city differences in the associations between psychosocial and perceived park 
environmental factors and park-based physical activity (i.e., frequency and energy 
consumption). Future research is needed to conduct longitudinal and quasi-experimental 
investigations, by which causal inferences can be achieved through temporal processes of the 
cause or robust experimental designs. The causal directions will help us have a deep 
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Table A-1. Search strategy 
Ovid MEDLINE(R) 1946 to 30th September 20151 
Physical Activity in parks 
1. (park* not parkin*).mp  
2. (green adj space*). mp 
3.  (green adj area*). mp 
4. (physical* activ*).mp 
5. exp*exercise/ 
6. exp*leisure activities/ 
7. energy consumption.mp 
8. energy expenditure.mp. 
9. 1 or 2 or 3  
10. 4 or 5 or 6 or 7 or 8 
11. 9 and 10 
 
Park environment  
12. (facilities or facility).mp 
13. (amenities or amenity).mp 
14. feature*.mp 
15. (court* or field*).mp 
16. playground*.mp 
17. ((playing or picnic* or seat* or eating* or rest*) adj (area* or 
space*)).mp 
18. (path* or trail*).mp 
19. (fitness adj (equpment or space* or area*)).mp 
20. (attract* or aesthetic*).mp 
21. (clean* or incivilit*).mp 
22. (condition or maintenance).mp 
23. (green* or vegetation or tree* or shelter*).mp 
24. (safe* or crimes).mp 
25. (program* or organiz* or supervis* staff*).mp 
26. (park adj quality).mp. 
27. (park adj size).mp 
28. 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 
24 or 25 or 26 or 27 
29. 11 and 28 
 
Individual factors 
30. exp *socioeconomic factors/ 
31. exp *Income/ 
32. education level.mp 
33. exp *Demography/ 
34. exp *Marital Status/ 
35. (race or ethnic* or racial).mp 
36. (body mass index or BMI).mp 
37. exp *self efficacy/ 
38. barrier*.mp 
                                                          
1 mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, 
protocol supplementary concept word, rare disease supplementary concept word, unique identifier 
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39. exp *Intention/ 
40. exp *social support/ or (social adj (contact* or interact* or 
integration)).mp 
41. benefit*.mp 
42. (enjoy* or pleasure* or joy*).mp 
43. expectanc*.mp 
44. ((intrapersonal or individual or psychosocial or personal or social or 
psychological) adj3 (characteristics or attribute* or factor* or 
determinant* or correlate*)).mp 
45. 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 44  
46. 11 and 45 
47. 46 or 29 
 
 
Ovid Embase 1974 to 30th September 20151  
Physical Activity in parks 
1. (park* not parkin*).mp  
2. (green adj space*). mp 
3.  (green adj area*). mp 
4. (physical* activ*).mp 
5. exp*exercise/ 
6. exp*leisure activities/ 
7. energy consumption.mp 
8. energy expenditure.mp. 
9. 1 or 2 or 3  
10. 4 or 5 or 6 or 7 or 8 
11. 9 and 10 
 
Park environment  
12. (facilities or facility).mp 
13. (amenities or amenity).mp 
14. feature*.mp 
15. (court* or field*).mp 
16. playground*.mp 
17. ((playing or picnic* or seat* or eating* or rest*) adj (area* or 
space*)).mp 
18. (path* or trail*).mp 
19. (fitness adj (equpment or space* or area*)).mp 
20. (attract* or aesthetic*).mp 
21. (clean* or incivilit*).mp 
22. (condition or maintenance).mp 
23. (green* or vegetation or tree* or shelter*).mp 
24. (safe* or crimes).mp 
25. (program* or organiz* or supervis* staff*).mp 
26. (park adj quality).mp. 
27. (park adj size).mp 
28. 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 
24 or 25 or 26 or 27 
29. 11 and 28 
                                                          
1 mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, 
protocol supplementary concept word, rare disease supplementary concept word, unique identifier 




30. exp *socioeconomic factors/ 
31. exp *Income/ 
32. education level.mp 
33. exp *Demography/ 
34. exp *Marital Status/ 
35. (race or ethnic* or racial).mp 
36. (body mass index or BMI).mp 
37. exp *self efficacy/ 
38. barrier*.mp 
39. exp *Intention/ 
40. exp *social support/ or (social adj (contact* or interact* or 
integration)).mp 
41. benefit*.mp 
42. (enjoy* or pleasure* or joy*).mp 
43. expectanc*.mp 
44. ((intrapersonal or individual or psychosocial or personal or social or 
psychological) adj3 (characteristics or attribute* or factor* or 
determinant* or correlate*)).mp 
45. 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 44 
46. 11 and 45 
47. 29 or 46 
 
 
Ovid PsycINFO 1806 to September Week 3 20151 
Physical Activity in parks 
1. (park* not parkin*).mp  
2. (green adj space*). mp 
3.  (green adj area*). mp 
4. (physical* activ*).mp 
5. exp*exercise/ 
6. energy consumption.mp 
7. energy expenditure.mp 
8. (leisure adj activit*).mp 
9. 1 or 2 or 3  
10. 4 or 5 or 6 or 7 or 8 
11. 9 and 10 
 
Park environment 
12. (facilities or facility).mp 
13. (amenities or amenity).mp 
14. feature*.mp 
15. (court* or field*).mp 
16. playground*.mp 
17. ((playing or picnic* or seat* or eating* or rest*) adj (area* or 
space*)).mp 
18. (path* or trail*).mp 
                                                          
1 mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, 
protocol supplementary concept word, rare disease supplementary concept word, unique identifier 
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19. (fitness adj (equpment or space* or area*)).mp 
20. (attract* or aesthetic*).mp 
21. (clean* or incivilit*).mp 
22. (condition or maintenance).mp 
23. (green* or vegetation or tree* or shelter*).mp 
24. (safe* or crimes).mp 
25. (program* or organiz* or supervis* staff*).mp 
26. (park adj quality).mp. 
27. (park adj size).mp 
28. 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 
24 or 25 or 26 or 27 
29. 11 and 28 
 
Individual factors 
30. (socioeconomic* or socio-economic*).mp 
31. Income.mp 
32. education*.mp 
33. (demographic* or socio-demographic* or sociodemographic*).mp 
34. exp *Marital Status/ 
35. (race or ethnic* or racial).mp 
36. (body mass index or BMI).mp 
37. exp *self efficacy/ 
38. barrier*.mp 
39. exp *Intention/ 
40. exp *social support/ or (social adj (contact* or interact* or 
integration)).mp 
41. benefit*.mp 
42. (enjoy* or pleasure* or joy*).mp 
43. expectanc*.mp 
44. ((intrapersonal or individual or psychosocial or personal or social or 
psychological) adj3 (characteristics or attribute* or factor* or 
determinant* or correlate*)).mp 
45. 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 44 
46. 11 and 45 
47. 46 or 29 
 
EBSCO SPORTDiscus (1954- 30th September, 2015) 1 
Physical Activity in parks 
1. AB green N1 space OR AB green N1 area OR AB park   
2. AB "physical activit*" OR AB exercise* OR AB "leisure activit*" OR AB 
"recreational activit*" OR AB "energy consumption" OR AB "energy 
expenditure"  
3. S1 AND S2  
 
 
                                                          
1 Limiters - Language: English; Publication Type: Academic Journal 
Search modes - Boolean/Phrase 
AB=Abstract 





4. AB facility OR AB feature OR AB amenity OR AB court OR AB field OR 
AB playground OR AB playing N1 area OR AB playing N1 space OR AB 
path OR AB trail  
5. AB fitness N1 equipment OR AB fitness N1 area OR AB fitness N1 space 
6. AB picnic N1 space OR AB picnic N1 area OR AB seat N1 area OR AB 
seat N1 space OR AB eating N1 area OR AB eating N1 space OR AB rest 
N1 area OR AB rest N1 space  
7. AB attractive OR AB attractiveness OR AB aesthetics OR AB clean OR 
AB cleanliness OR AB incivility  
8. AB condition OR AB maintenance   
9. AB green OR AB greenness OR AB vegetation OR AB tree OR AB 
shelter   
10. AB safe OR AB safety OR AB crime  
11. AB program OR AB programming OR AB organization OR AB 
organizer OR AB organized OR AB supervisor OR AB supervision OR 
AB supervised OR AB staff   
12. AB park N1 quality OR AB park N1 size  
13. S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 
14. S3 AND S13  
 
Individual factors 
15. AB socio-economic* OR AB socioeconomic* OR AB income OR AB 
education* OR AB demographic* OR AB sociodemographic* OR AB 
socio-demographic* OR AB age OR AB gender   
16. AB race OR AB racial OR AB ethnicity OR AB ethnic OR AB ( body mass 
index or bmi )  
17. AB self-efficacy OR AB intention OR AB barrier OR AB benefit OR 
AB "social support*" OR AB enjoyment OR AB enjoy OR AB 
pleasure OR AB joy OR AB joyful OR AB expectancy   
18. AB "social contact* OR AB "social interaction*" OR AB "social 
interact*" OR AB "social integration*" OR AB "social integrate*"  
19. AB individual N3 characteristics OR AB individual N3 attribute OR AB 
individual N3 factor OR AB individual N3 determinant OR AB individual 
N3 correlate  
20. AB intrapersonal N3 characteristics OR AB intrapersonal N3 attribute 
OR AB intrapersonal N3 factor OR AB intrapersonal N3 determinant OR 
AB intrapersonal N3 correlate  
21. AB psychological N3 characteristics OR AB psychological N3 attribute 
OR AB psychological N3 factor OR AB psychological N3 determinant OR 
AB psychological N3 correlate  
22. AB psychosocial N3 characteristics OR AB psychosocial N3 attribute OR 
AB psychosocial N3 factor OR AB psychosocial N3 determinant OR AB 
psychosocial N3 correlate  
23. AB personal N3 characteristics OR AB personal N3 attribute OR AB 
personal N3 factor OR AB personal N3 determinant OR AB personal N3 
correlate  
24. AB social N3 characteristics OR AB socialN3 attribute OR AB social N3 
factor OR AB social N3 determinant OR AB social N3 correlate  
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25. S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR 
S24  
26. S3 AND S25  
27. S14 OR S26 
 
Web of Science (up to 30th September 2015)1 
Physical Activity in parks 
1. (TS=(green NEAR/1 space or green NEAR/1 area or park)) AND 
LANGUAGE: (English) AND DOCUMENT TYPES: (Article) 
2. (TS=("physical activit*" or exercise* or "leisure activit*" or 
"recreational activit*" or "energy consumption" or "energy 
expenditure")) AND LANGUAGE: (English) AND DOCUMENT 
TYPES: (Article) 
3. #2 AND #1 
 
Park environment 
4. (TS=(facility or feature or amenity or court or field or playground or 
playing NEAR/1 area or playing NEAR/1 space or path or trail or fitness 
NEAR/1 equipment or fitness NEAR/1 space or fitness NEAR/1 area)) 
AND LANGUAGE: (English) AND DOCUMENT TYPES: (Article) 
5.  (TS=(picnic NEAR/1 space or picnic NEAR/1 area or seat NEAR/1 area 
or seat NEAR/1 space or eating NEAR/1 area or eating NEAR/1 space 
or rest NEAR/1 area or rest NEAR/1 space)) AND LANGUAGE: (English) 
AND DOCUMENT TYPES: (Article) 
6. (TS=(attractive or attractiveness or aesthetics or clean or cleanliness or 
incivility)) AND LANGUAGE: (English) AND DOCUMENT TYPES: (Article) 
7. (TS=(condition or maintenance)) AND LANGUAGE: (English) AND 
DOCUMENT TYPES: (Article) 
8. (TS=(green or greenness or vegetation or tree or shelter)) AND 
LANGUAGE: (English) AND DOCUMENT TYPES: (Article) 
9. (TS=(safe or safety or crime)) AND LANGUAGE: (English) AND 
DOCUMENT TYPES: (Article) 
10. (TS=(program or programming or organization or organizer or 
organized or supervisor or supervision or supervised or staff)) AND 
LANGUAGE: (English) AND DOCUMENT TYPES: (Article) 
11. (TS=(park NEAR/1 quality or park NEAR/1 size)) AND LANGUAGE: 
(English) AND DOCUMENT TYPES: (Article) 
12. #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 
13. #12 AND #3 
 
Individual factors 
14. (TS=(socio-economic* or socioeconomic* or income or education* or 
demographic* or sociodemographic* or socio-demographic* or age or 
gender or race or ethnicity or ethnic or racial or marital or "body mass 
index" or BMI)) AND LANGUAGE: (English) AND DOCUMENT 
TYPES: (Article) 
                                                          
1 Indexes=SCI-EXPANDED, SSCI, A&HCI, ESCI Timespan=All years 
TS= Title, abstract, author keyword, keywords plus 
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15. (TS=(self-efficacy or "self efficacy" or intention or barrier or benefit or 
"social support*" or enjoy or enjoyment or pleasure or joy or joyful or 
expectancy)) AND LANGUAGE: (English) AND DOCUMENT 
TYPES: (Article) 
16. (TS=("social contact*" or "social interaction*" or "social interact*" or 
"social integration*" or "social integrate*")) AND LANGUAGE: 
(English) AND DOCUMENT TYPES: (Article) 
17. (TS=(individual NEAR/3 characteristics or individual NEAR/3 
attribute or individual NEAR/3 factor or individual NEAR/3 
determinant or individual NEAR/3 correlate)) AND LANGUAGE: 
(English) AND DOCUMENT TYPES: (Article) 
18. (TS=(intrapersonal NEAR/3 characteristics or intrapersonal NEAR/3 
attribute or intrapersonal NEAR/3 factor or intrapersonal NEAR/3 
determinant or intrapersonal NEAR/3 correlate)) AND LANGUAGE: 
(English) AND DOCUMENT TYPES: (Article) 
19. (TS=(psychological NEAR/3 characteristics or psychological NEAR/3 
attribute or psychological NEAR/3 factor or psychological NEAR/3 
determinant or psychological NEAR/3 correlate)) AND LANGUAGE: 
(English) AND DOCUMENT TYPES: (Article) 
20. (TS=(psychosocial NEAR/3 characteristics or psychosocial NEAR/3 
attribute or psychosocial NEAR/3 factor or psychosocial NEAR/3 
determinant or psychosocial NEAR/3 correlate)) AND LANGUAGE: 
(English) AND DOCUMENT TYPES: (Article) 
21. (TS=(personal NEAR/3 characteristics or personal NEAR/3 attribute or 
personal NEAR/3 factor or personal NEAR/3 determinant or personal 
NEAR/3 correlate)) AND LANGUAGE: (English) AND DOCUMENT 
TYPES: (Article) 
22. (TS=(social NEAR/3 characteristics or social NEAR/3 attribute or 
social NEAR/3 factor or social NEAR/3 determinant or social NEAR/3 
correlate)) AND LANGUAGE: (English) AND DOCUMENT TYPES: 
(Article) 
23. #22 OR #21 OR #20 OR #19 OR #18 OR #17 OR #16 OR #15 OR #14 
24. #23 AND #3 
25. #24 OR #13 
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Results for Tampa:  
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condition of courts 
(-):the presence of 
organized activities 
(n.s.): cleanliness, gender; 




Results for Chicago: 
(-): the presence of 
organized activities, 
maintenance of courts and 
fields,  














China N= 8 parks CS (O) SOPARC SOPARC Multivariable 
logistic 
regression 
















Sample characteristics Methodologies 


























1: (+): lighting 
(n.s.): park size; 
neighborhood income 
 
2 : (+): park size;  
(-): neighborhood income 
(n.s.): lighting 
1, number of 
park users 
observed 
walking in parks 





Study design: CS=Cross-Sectional; S=Self-reports; O=Observation; GIS= Geographic Information System  
Association between park-based physical activity and environmental attributes: (+) = significantly positive; (-) = significantly negative; (n.s.) =not significant.  
Italics font vs regular=perceived vs objective physical activity measures; bold font vs regular = perceived vs objective environmental measures; underline font 
vs regular = univariate vs multivariate association.  
Sample characteristics: (1) gender: M=male, F=female; (2) age: C=Children (less than 12yr), T=teens (12-17yr), A=adult (18-59yrs), E=elderly (60+yrs) 
“Females” and “non-White” were used as reference category 
POSDAT: Public Open Space Desktop Auditing Tool (Edwards et al, 2013) 
NDVI: Normalized Difference Vegetation Index 
BRAT-DO: the Bedimo-Rung Assessment Tools (Bedimo-Rung et al, 2006) 
SOPARC: System for Observing Play and Recreation in Communities (McKenzie, Cohen, Sehgal, Williamson, & Golinelli, 2006) 
EAPRS: the Environmental Assessment for Public Recreation Spaces instrument (Saelens et al., 2006) 
SOPLAY: the System for Observing Play and Leisure Among Youth (McKenzie, Marshall, Sallis, & Conway, 2000)
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Table A-3. Study characteristics of eligible studies 
Characteristics of studies  References N (%) 
Sample Characteristics    
Country   
   USA 1; 2; 3; 4; 5; 7; 8; 10; 11; 12; 14; 16; 17; 18 14 (70%) 
Canada 9; 12 2 (10%) 
   Australia  6 1 (5%) 
   Brazil   15 1 (5%) 
   China 19 1 (5%) 
   Multi-countries  20 1 (5%) 
Age  
  
  Children(less than 12yr) 13; 18 2 (10%) 
  Teen(12-17yr) 1; 6; 15;  3 (15%) 
  Adult(18-59yr) 0 0 (0) 
  Elderly(60+yr) 0 0 (0) 
  Stratified by age 11 1 (5%) 
  Combined age 2; 3; 4; 5; 7; 8; 9; 10; 12; 14; 16; 17; 19; 20 14 (70%) 
Gender  
  
 Stratified by gender 3; 11; 13; 15;  4 (20%) 





Study design   
   Self-reported 1; 2; 15 3 (15%) 
   Objectively-measured 3; 5; 7; 8; 10; 13; 14; 17; 18; 19; 20 11(55%) 
   Both 4; 6; 9; 11; 12; 16 6 (30%) 
Measure of park-based physical activity 
  
Self-reported 1; 2; 9; 11; 12; 15; 16 7 (35%) 
Objectively-measured  3; 4; 5; 6; 7; 8; 10; 13; 14; 17; 18; 19; 20 13 (65%) 
Measure of social ecological attributes 
  
Self-reported 1; 2; 4; 15 4 (20%) 
Objectively-measured 3; 6; 7; 8; 9; 10; 11; 13; 14; 17; 18; 19; 20 13(65%) 
Both 5; 12; 16 3 (15%) 
Social ecological attributes of park-
based physical activity 
  
Intra-and interpersonal factors 7; 10; 14; 19 4 (20%) 
Perceived park environmental factors 2; 4; 12; 15;  4 (20%) 
The setting of physical activity 6; 9; 11; 13; 17 5 (25%) 
Attributes at different levels 1; 5; 16; 18; 20 5 (25%) 
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Table A-4. Description of socio-demographic characteristics of older adults in Leipzig by season 
Socio-demographic 
variables Total Autumn  Spring  χ2/t p 
Age, M (SD) 72.06 (6.78) 71.06 (6.99) 72.48 (6.67) -1.69*** .09 
BMI a, M (SD) 25.19 (2.91) 24.39 (2.70) 25.53 (2.93) -3.31** .001 
Gender, n (%)    .74 .39 
 Male  129 (41.5%) 42 (45.2%) 87 (39.9%)   
 Female 182 (58.5%) 51 (54.8%) 131 (60.1%)   
Marital status, n (%)    2.10 .15 
 Single  84 (27.3%) 21 (23.3%) 63 (28.9%)   
 Married 224 (72.7%) 69 (76.7%) 155 (71.1%)   
Education level, n (%)     1.00 .32 
  Primary school 205 (67.9%) 54 (60.0%) 151 (71.2%)   
  High school 52 (17.2%) 17 (18.9%) 35 (16.5%)   
  University  45 (14.9%) 19 (21.1%) 26 (12.3%)   
Note. a BMI : Body Mass Index 
Row percentages may not be 100% due to rounding 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-5. Description of socio-demographic characteristics of older adults in Hong Kong by season 
Socio-demographic 
variables Total Autumn  Spring  χ2/t p 
Age, M (SD) 69.96 (6.81) 69.74 (7.33) 69.92 (6.65) -0.20 .84 
BMI a, M (SD) 22.02 (2.77) 22.87 (2.75) 21.70 (2.72) 3.19** .002 
Gender, n (%)    0.84 .77 
 Male  157 (52.7%) 39 (54.2%) 118 (52.2%)   
 Female 141 (47.3%) 33 (45.8%) 108 (47.8%)   
Marital status, n (%)    4.28* .04 
 Single  67 (22.5%) 10 (13.7%) 57 (25.3%)   
 Married 231 (77.5%) 63 (86.3%) 168 (74.7%)   
Education level, n (%)     2.62 .27 
  Primary school 166 (55.0%) 46 (63.0%) 120 (52.4%)   
  High school 92 (30.5%) 19 (26.0%) 73 (31.9%)   
  University  44 (14.6%) 8 (11.0%) 36 (15.7%)   
Note. a BMI : Body Mass Index 
Row percentages may not be 100% due to rounding 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-6. Distribution of the active older adults observed in PA areas in Leipzig and Hong Kong 
parks by specific type of PA areas 
Classified types of PA 
area  Specific types of PA areas  
Active older adults by cities 
Leipzig, n (%) 
Hong Kong, n 
(%) 
(1) Sports field (1) Basketball court 0 (0) 150 (4.3%) 
 (2) Soccer field 1 (0.04%) 159 (4.6%) 
 (3) Volleyball court 1 (0.04%) – 
 (5) Gateball court – 84 (2.4%) 
 (6) Tennis court  – 154 (4.5%) 
(2) Paths (7) Trail  122 (4.6%) 1025 (29.7%) 
 (8) Path 2431 (91.2%) 661 (19.1%) 
(3) Fitness area (9) Fitness station  12 (0.5%) 725 (21.0%) 
(4) Playground (10) Playground 50 (1.9%) 320 (9.3%) 
(5) Skate park (11) Skate park  0 (0) 2 (0.1%) 
(6) Lawn area (12) Lawn area 48 (1.8%) 39 (1.1%) 
(7) Fastened area (13) Fastened area – 138 (4.0%) 
Total   2665 3457 
Note.  Column percentages may not be 100% due to rounding. 
– Not designated in parks 
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Table A-7. Distribution of the active older adults observed in PA areas in Leipzig and Hong Kong 
parks by specific type of physical activity 
Classified types of physical 
activity 
Specific types of physical 
activity 
Older adults by cities 
Leipzig, n (%) 
Hong Kong, n 
(%) 
(1) Ball sports (1) Soccer 1 (0.04%) 91 (2.6%) 
 (2) Volleyball  1 (0.04%) 0 (0) 
 (3) Basketball  0 (0) 90 (2.6%) 
(2) Racket games (4) Tennis  0 (0) 153 (4.4%) 
 (5) Gateball  0 (0) 76 (2.2%) 
(3) Fitness-related  activities (6) Fitness exercise 30 (1.1%) 533 (15.4%) 
 (7) Tai Chi 4 (0.2%) 176 (5.1%) 
 (8) Wu Shu 0 (0) 14 (0.4%) 
 (9) Rope skipping  1 (0.04%) 0 (0) 
 (10) Stretching 0 (0) 252 (7.3%) 
 (11) Dancing 0 (0) 76 (2.2%) 
 (12) Skating  0 (0) 2 (0.1%) 
 (13) Archery 0 (0) 8 (0.2%) 
(4) Playing  (14) Playing with children 10 (0.4%) 8 (0.2%) 
 (15) Active games 12 (0.5%) 8 (0.2%) 
(5) Children care  (16) Children care 43 (1.6%) 272 (7.9%) 
(6) walking (17) Walking 1476 (55.4%) 1205 (34.8%) 
(7) Running  (18) Running 77 (2.9%) 493 (14.3%) 
(8) Cycling  (19) Cycling 1010 (37.9%) 0 (0) a 
Total  2665 3457 
Note.  Column percentages may not be 100% due to rounding 
a it is not permitted to cycling in Hong Kong parks  
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Table A-8 Distribution of using PA areas by ethnicity for older adults in Leipzig and Hong Kong 
PA areas 
Leipzig Hong Kong 
White, n  Asian, n  Others, n  White, n  Asian, n  Others, n  
Sports field 2 0 0 9 538 0 
Path 2517 8 28 4 1682 0 
Fitness area 12 0 0 5 720 0 
playground 45 4 1 0 320 0 
Lawn area 48 0 0 0 39 0 
Skate park 0 0 0 0 2 0 
Fastened area – – – 0 138 0 
Note. Column percentages may not be 100% due to rounding 
– Not relevant 
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Table A-9. Socio-demographic differences in means/proportion of park-based physical activity in the total sample of older adults 
 
Park-based PA among older adults 
Frequency d 
 M (SD) 
Intensity levels, n (%) Energy consumption M (SD) 
Mild Moderate    Vigorous  
Socio-demographic variables      
Gender      
Male 4.39 (1.47) 149 (53.4%) 96 (34.4%) 34 (12.2%) 902.84 (746.10) 
Female 4.08 (1.58) 205 (65.3%) 100 (31.8 %) 9 (2.9%) 708.22 (613.96) 
 t = 2.53*, p = .01 χ2 = 21.48***, p < .001 t = 3.44**, p = .001 
Marital Status      
Single 3.95 (1.57) 91 (61.9%) 43 (29.3%) 13 (8.8%) 679.85 (672.83) 
Married 4.31 (1.52) 257 (58.0%) 154 (34.8%) 32 (7.2%) 842.50 (692.86) 
 t = -2.43*,  p = .02 χ2 = 1.67, p = .43 t = -2.52*, p = .01 
Education      
Primary school 4.17 (1.53) 250 (68.5%) 100 (27.4%) 15 (4.1%) 722.12 a (626.44) 
High school 4.21 (1.60) 61 (45.5%) 59 (44.0%) 14 (10.4%) 896.00 b (772.06) 
University 4.20 (1.59) 40 (44.9%) 33 (37.1%) 16 (18.0%) 891.24 b (756.82) 
 F = 0.04, p = .96 χ2 = 41.17***, p < .001 F = 4.38, p = .01 
Season    
Autumn  4.09 (1.61) 86 (54.1%) 65 (40.9%) 8 (5.0%) 750.71 (631.09) 
Spring 4.23 (1.54) 268 (61.5%) 131 (30.0%) 37 (8.5%) 809.68 (34.12) 
 t = -1.03, p = .30 χ2 = 7.06, p = .03 t = -0.92, p = .36 
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.  
a,b,c: significant difference between subgroups (Duncan-test) 
d:  from 1= “Once per month or less” to 6 = “More than 4 hours per week”. 
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Table A-10. Results of hierarchical multiple regression analyses predicting frequency of park-based physical activity from psychosocial and perceived park 
environmental factors in the total sample of older adults (n= 549) 
Predictors 
Step1 Step2 Step3 Step4 Step5 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 













































Psychosocial factors           




































Social support   0.12 
 [0.02, 0.22] 
.09* 0.13  
[0.01, 0.23] 
.10* 0.14  
[0.02, 0.24] 
.11* 0.13 
 [-0.01, 0.21] 
.10* 
Perceived park environmental factors          

























Step1 Step2 Step3 Step4 Step5 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance     -0.16  
[-0.28, -0.06] 
-.11** -0.13 
 [-0.26, -0.02] 
-.09 -0.10  
[-0.21, 0.02] 
-.06 





Interactions           
City × self-efficacy         0.02 
[-0.11, 0.16] 
.01 
City × enjoyment         0.03 
[-0.27, 0.23] 
.01 
   City × perceived benefits        0.12 
[-0.10, 0.38] 
.05 
   City × perceived barriers        -0.002 
[-0.27, 0.32] 
-.001 
City × social support         -0.01 
[-0.11, 0.11] 
-.01* 
City × park safety         0.08 
[-0.21, 0.32] 
.03 
City × attractiveness         -0.02 
 [-0.28, 0.31] 
-.01 
City × park features         -0.31 
[-0.54, -0.07] 
-.11* 
City × park distance         0.22  
[0.10, 0.32] 
.14** 
ΔR2 .02* .23*** .01 .01** .03* 
Adjusted R2 .01* .24*** .25*** .26*** .28*** 
n 549 549 549 549 549 
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-11. Results of simple slope analysis predicting the association between frequency of park-based physical activity and the psychosocial and perceived 
park environmental factors for Leipzig older adults 
Predictors 
Step1 Step2 Step3 
B (95% CI) β B (95% CI) β B (95% CI) β 
Control variables       
Age -0.02 [-0.05, 0.001] -.12* -0.02 [-0.04, 0.002] -.09 -0.01 [-0.04, 0.01] -.07 
Gender 0.06 [-0.10, 0.23] .04 0.04 [-0.12, 0.19] .03 0.31 [-0.12, 0.19] .02 
Marital status -0.10 [-0.30, 0.07] -.07 0.07 [-0.10, 0.24] .05 0.08 [-0.08, 0.26] .05 
BMI -0.02 [-0.08, 0.05] -.03 -0.01 [-0.06, 0.04] -.01 -0.01 [-0.06, 0.04] -.02 
Psychosocial factors       
Self-efficacy   0.22 [0.03, 0.41] .14* 0.22 [0.02, 0.40] .14 
Enjoyment   0.37 [0.05, 0.78] .16 0.29 [-0.02, 0.70] .13 
Perceived benefits   -0.15 [-0.39, 0.08] -.08 -0.12 [-0.35, 0.08] -.06 
Perceived barriers   -0.95 [-1.53, -0.40] -.27** -0.78 [-1.38, -0.21] -.22** 
Social support   0.12 [0.004, 0.24] .12 0.13  [0.004, 0.23] .12 
Perceived park environmental 
factors 
      
Park safety     -0.04 [-0.42, 0.39] -.02 
Attractiveness     0.03 [-0.39, 0.45] .01 
Park features     0.33 [0.04, 0.60] .14* 
Park distance     -0.29 [-0.44, -0.15] -.24** 
ΔR2 .03 .18*** .06*** 
Adjusted R2 .01 .18*** .24*** 
n 278 278 278 
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-12. Results of simple slope analysis predicting the association between frequency of park-based physical activity and the psychosocial and perceived 
park environmental factors for Hong Kong older adults 
Predictors 
Step1 Step2 Step3 
B (95% CI) β B (95% CI) β B (95% CI) β 
Control variables       
Age 0.05 [0.02, 0.08] .20** 0.03 [0.01, 0.06] .12* 0.03 [0.01, 0.06] .13** 
Gender 0.30 [0.10, 0.49] .18** 0.19 [0.03, 0.36] .12 0.19 [0.02, 0.37] .12 
Marital status -0.16  [-0.41, 0.08] -.08 0.09 [-0.13, 0.30] .04 0.10 [-0.13, 0.31] .05 
BMI -0.07 [-0.15, 0.00] -.12 -0.08 [-0.15, -0.01] -.13* -0.07 [-0.14, -0.002] -.12 
Psychosocial factors       
Self-efficacy   0.30 [0.12, 0.50] .17** 0.27 [0.07, 0.51] .16* 
Enjoyment   0.35 [0.03, 0.64] .17* 0.37 [0.30, 0.68] .17* 
Perceived benefits   0.004 [-0.34, 0.34] .001 0.09 [-0.26, 0.45] .04 
Perceived barriers   -0.67 [-0.94, -0.38] -.31** -0.69 [-0.99, -0.35] -.32** 
Social support   0.12 [-0.03, 0.28] .07 0.12 [-0.03, 0.27] .07 
Perceived park environmental 
factors 
      
Park safety     0.09 [-0.28, 0.51] .03 
Attractiveness     -0.03 [-0.50, 0.43] -.01 
Park features     -0.30 [-0.66, 0.00] -.10 
Park distance     0.14 [-0.03, 0.30] .07 
ΔR2 .09*** .25*** .01 
Adjusted R2 .07*** .31*** .32*** 
n 271 271 271 
Note. * p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-13. Results of hierarchical multiple regression analysis predicting frequency of park-based physical activity from the psychosocial and perceived park 
environmental factors for Leipzig older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        















Interactions         
Park distance × self-efficacy       -0.003 
[-0.16, 0.12] 
-.002 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance × enjoyment       -0.15 
[-0.48, 0.28] 
-.08 
Park distance × perceived 
barrier 
      0.07 
[-0.38, 0.56] 
.02 
Park distance × social support       0.11 
[0.01, 0.20] 
.13 
Park features × self-efficacy       -0.13 
[0.44, 0.11] 
-.05 
Park features × enjoyment       0.01 
[-0.75, 0.85] 
.002 
   Park features × perceived barrier      -0.16 
[-1.07, 0.59] 
-.03 
Park features × social support       -0.31 
[-0.52, -0.06] 
-.17** 
Attractiveness × self-efficacy       -0.34 
[-0.89, 0.18] 
-.09 
Attractiveness × enjoyment       -0.19 
[-1.02, 1.01] 
-.04 
   Attractiveness × perceived barrier      -0.42 
[-1.73, 0.97] 
-.05 
   Attractiveness × social support      0.19 
[-0.17, 0.71] 
.08 
ΔR2 .02 .17*** .06*** .05 
Adjusted R2 .01 .17*** .22*** .24*** 
n 286 286 286 286 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-14. Results of hierarchical multiple regression analysis predicting frequency of park-based physical activity from the psychosocial and perceived park 
environmental factors for Hong Kong older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        










Interactions         
Park safety × self-efficacy       0.41 
[0.04, 0.78] 
.15* 
Park safety × enjoyment       -0.04 
 [-0.67, 0.47] 
-.01 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park safety × perceived benefits       -0.43 
[-1.13, 0.40] 
.11 
Park safety × perceived barriers       -0.23 
[-0.85, 0.33] 
-.06 
Attractiveness × self-efficacy       -0.16 
[-0.53, 0.15] 
-.05 
Attractiveness × enjoyment       0.69 
[0.06, 1.29] 
.19* 
   Attractiveness × perceived benefits      0.28 
[-0.49, 1.08] 
.06 
   Attractiveness × perceived barriers      0.56 
[0.05, 1.07] 
14* 
ΔR2 .07*** .27*** .00 .05* 
Adjusted R2 .06*** .32*** .32*** .35*** 
n 279 279 279 279 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-15. Results of simple slope analysis predicting the association between social support and frequency of park-based physical activity at low level of 
perceived park feature (+1SD) for Leipzig older adults 
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        















Interactions         
Park distance × self-efficacy       -0.003 
[-0.18, 0.14] 
-.002 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance × enjoyment       -0.15 
[-0.50, 0.22] 
-.08 
Park distance × perceived barrier       0.07 
[-0.38, 0.51] 
.02 
Park distance × social support       0.11 
[0.01, 0.20] 
.13 
Low level of Park features (+1SD) × 
self-efficacy 
      -0.13 
[-0.41, 0.07] 
-.07 
Low level of Park features (+1SD) × 
enjoyment 
      0.01 
[-0.58, 0.67] 
.002 
Low level of Park features (+1SD) × 
perceived barrier 
      -0.16 
[-1.04, 0.46] 
-.04 
Low level of Park features (+1SD) × 
social support 
      -0.31 
[-0.53, -0.07] 
-.25** 
Attractiveness × self-efficacy       -0.34 
[-0.82, 0.11] 
-.09 
Attractiveness × enjoyment       -0.19 
[-1.09, 1.24] 
-.04 
Attractiveness × perceived barrier       -0.42 
[-1.68, 1.09] 
-.05 
Attractiveness × social support       0.19 
[-0.22, 0.69] 
.08 
ΔR2 .02 .17*** .06*** .05 
Adjusted R2 .01 .17*** .22*** .24*** 
n 286 286 286 286 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-16. Results of simple slope analysis predicting the association between social support and frequency of park-based physical activity at high level of 
perceived park feature (-1SD) for Leipzig older adults 
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        
High level of Park features  
(-1SD) 















Interactions         
Park distance × self-efficacy       -0.003 
[-0.18, 0.14] 
-.002 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance × enjoyment       -0.15 
[-0.46, 0.31] 
-.08 
Park distance × perceived barrier       0.07 
[-0.40, 0.60] 
.02 
Park distance × social support       0.11 
[0.01, 0.19] 
.13 
High level of Park features  
(-1SD) × self-efficacy 
      -0.13 
[-0.42, 0.07] 
-.07 
High level of Park features 
 (-1SD) × enjoyment 
      0.01 
[-0.69, 0.70] 
.004 
High level of Park features  
(-1SD) × perceived barrier 
      -0.16 
[-1.07, 0.64] 
-.05 
High level of Park features 
 (-1SD) × social support 
      -0.31 
[-0.55, -0.05] 
-.22** 
Attractiveness × self-efficacy       -0.34 
[-0.81, 0.11] 
-.09 
Attractiveness × enjoyment       -0.19 
[-1.04, 1.13] 
-.04 
Attractiveness × perceived barrier       -0.42 
[-1.87, 1.10] 
-.05 
Attractiveness × social support       0.19 
[-0.18, 0.70] 
.08 
ΔR2 .02 .17*** .06*** .05 
Adjusted R2 .01 .17*** .22*** .24*** 
n 286 286 286 286 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-17. Results of simple slope analysis predicting the association between self-efficacy and frequency of park-based physical activity at low level of 
perceived park safety (+1SD) for Hong Kong older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        










Interactions         
Low level of park safety (+1SD) 
× self-efficacy 
      0.41 
[0.03, 0.75] 
.23* 
Low level of park safety (+1SD) 
× enjoyment 
      -0.04 
 [-0.64, 0.44] 
-.02 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Low level of park safety (+1SD) 
× perceived benefits 
      -0.43 
[-1.15, 0.42] 
-.15 
Low level of park safety (+1SD) 
× perceived barriers 
      -0.23 
[-0.81, 0.28] 
-.08 
Attractiveness × self-efficacy       -0.16 
[-0.52, 0.14] 
-.05 
Attractiveness × enjoyment       0.69 
[0.09, 1.27] 
.19* 
Attractiveness × perceived 
benefits 
      0.28 
[-0.52, 1.08] 
.06 
Attractiveness × perceived 
barriers 
      0.56 
[0.07, 1.07] 
14* 
ΔR2 .07*** .27*** .00 .05* 
Adjusted R2 .06*** .32*** .32*** .35*** 
n 279 279 279 279 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-18. Results of simple slope analysis predicting the association between self-efficacy and frequency of park-based physical activity at high level of 
perceived park safety (-1SD) for Hong Kong older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        










Interactions         
High level of park safety (-1SD) × 
self-efficacy 
      0.41 
[0.05, 0.74] 
.18* 
High level of park safety (-1SD) × 
enjoyment 
      -0.04 
 [-0.70, 0.54] 
-.02 
High level of park safety (-1SD) × 
perceived benefits 
      -0.43 
[-1.12, 0.35] 
-.15 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
High level of park safety (-1SD) × 
perceived barriers 
      -0.23 
[-0.88, 0.29] 
-.09 
Attractiveness × self-efficacy       -0.16 
[-0.52, 0.16] 
-.05 
Attractiveness × enjoyment       0.69 
[0.06, 1.22] 
.19* 
Attractiveness × perceived benefits       0.28 
[-0.42, 1.02] 
.06 
Attractiveness × perceived barriers       0.56 
[0.02, 1.03] 
14* 
ΔR2 .07*** .27*** .00 .05* 
Adjusted R2 .06*** .32*** .32*** .35*** 
n 279 279 279 279 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-19. Results of simple slope analysis predicting the association between enjoyment/perceived barriers and frequency of park-based physical activity at 
low level of perceived attractiveness (+1SD) for Hong Kong older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        





Low level of attractiveness 
(+1SD) 





Interactions         
Park safety × self-efficacy       0.41 
[0.04, 0.75] 
.15* 
Park safety × enjoyment       -0.04 
 [-0.57, 0.39] 
-.01 
Park safety × perceived benefits       -0.43 
[-1.16, 0.44] 
-.11 
Park safety × perceived barriers       -0.23 -.06 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
[-0.77, 0.18] 
Low level of attractiveness 
(+1SD) × self-efficacy 
      -0.16 
[-0.50, 0.15] 
-.09 
Low level of attractiveness 
(+1SD) × enjoyment 
      0.69 
[0.10, 1.27] 
.26* 
Low level of attractiveness 
(+1SD) × perceived benefits 
      0.28 
[-0.48, 1.02] 
.09 
Low level of attractiveness 
(+1SD) × perceived barriers 
      0.56 
[-0.02, 1.04] 
19* 
ΔR2 .07*** .27*** .00 .05* 
Adjusted R2 .06*** .32*** .32*** .35*** 
n 279 279 279 279 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-20. Results of simple slope analysis predicting the association between enjoyment/perceived barriers and frequency of park-based physical activity at 
high level of perceived attractiveness (-1SD) for Hong Kong older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park environmental 
factors 
        





High level of attractiveness (-
1SD) 





Interactions         
Park safety × self-efficacy       0.41 
[0.04, 0.78] 
.15* 
Park safety × enjoyment       -0.04 
 [-0.68, 0.47] 
-.01 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park safety × perceived 
benefits 
      -0.43 
[-1.17, 0.49] 
-.11 
Park safety × perceived barriers       -0.23 
[-0.86, 0.30] 
-.06 
High level of attractiveness  
(-1SD) × self-efficacy 
      -0.16 
[-0.54, 0.16] 
-.06 
High level of attractiveness  
(-1SD) × enjoyment 
      0.69 
[0.08, 1.33] 
.26* 
High level of attractiveness  
(-1SD) × perceived benefits 
      0.28 
[-0.42, 0.89] 
.07 
High level of attractiveness  
(-1SD) × perceived barriers 
      0.56 
[0.01, 1.06] 
21* 
ΔR2 .07*** .27*** .00 .05* 
Adjusted R2 .06*** .32*** .32*** .35*** 
n 279 279 279 279 
Note.* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-21. Results of hierarchical multiple regression analyses predicting energy consumption of park-based physical activity from the psychosocial and 
perceived park environmental factors for the total samples of older adults 
Predictors 
Step1 Step2 Step3 Step4 Step5 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 











































































Psychosocial factors          











































         




Step1 Step2 Step3 Step4 Step5 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Perceived park  
environmental factors 











.04 37.18  
[-74.43, 145.96] 
.03 












Interactions           
City × self-efficacy        38.32  
[-21.78,102.84] 
.05 
    City × enjoyment        7.61  
[-104.88,110.32] 
.01 
   City × perceived benefits        60.87  
[-58.89,155.07] 
.06 
   City × perceived barriers        -19.67 
[-129.99,84.49] 
-.02 
   City × attractiveness        -29.15 
[-161.24, 104.33] 
-.02 
City × park features        -110.09 
[-208.80, -13.87] 
-.09* 
   City × accessibility        58.80 
[7.89, 104.46] 
.09* 
ΔR2 .05*** .12*** .02* .06*** .02 
Adjusted R2 .04*** .16*** .17*** .23*** .24*** 
n 525 525 525 525 525 
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.
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Table A-22. Results of simple slope analysis predicting the association between energy consumption of park-based physical activity and the psychosocial and 
perceived park environmental factors for Leipzig older adults  
Predictors 
Step1 Step2 Step3 
B (95% CI) β B (95% CI) β B (95% CI) β 































Education level (middle 






 [-114.66, 115.12] 
-.01 







Psychosocial factors       






















      
Attractiveness     8.05 
[-170.54, 163.79] 
.01 
Park features     137.09 
[26.73, 244.45] 
.15* 




Step1 Step2 Step3 
B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance      -71.46 
[-124.14, -14.63] 
-.15* 
ΔR2 .03 .12*** .04* 
Adjusted R2 .01 .12*** .14*** 
n 275 275 275 
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-23. Results of simple slope analysis predicting the association between energy consumption of park-based physical activity and the psychosocial and 
perceived park environmental factors for Hong Kong older adults 
Predictors 
Step1 Step2 Step3 
B (95% CI) β B (95% CI) β B (95% CI) β 































Education level (middle 















Psychosocial factors       






















      
Attractiveness     -50.93 
[-254.33, 153.21] 
-.04 
Park features     -80.91 
[-271.48, 81.38] 
-.06 




Step1 Step2 Step3 
B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance      42.70 
[-59.36, 138.95] 
.05 
ΔR2 .10*** .21*** .01 
Adjusted R2 .07*** .27*** .27*** 
n 250 250 250 
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-24. Results of hierarchical multiple regression analysis predicting energy consumption of park-based physical activity from the psychosocial and 
perceived park environmental factors for Leipzig older adults 
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         






























        















Interactions         
Park distance × self-efficacy      -13.38 
[-81.65, 47.38] 
-.03 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance × enjoyment      25.60 
[-95.82, 198.94] 
.03 
Park distance × perceived benefits      -72.59 
[-193.51, 50.11] 
-.11 
Park distance × perceived barriers      28.18 
[-167.63, 272.44] 
.02 
Park features × self-efficacy      -160.27 
[-317.65, -39.36] 
-.15* 
Park features × enjoyment      0.59 
[-323.97, 257.40] 
.00 
Park features × perceived benefits      67.96 
[-179.73, 396.52] 
.05 
Park features × perceived barriers      -174.01 
[-524.27, 61.64] 
-.09 
Attractiveness × self-efficacy      -16.25 
[-209.60, 252.23] 
-.01 
Attractiveness × enjoyment      84.90 
[-233.11, 474.92] 
.05 
Attractiveness × perceived benefits      -179.64 
[-467.92, 61.74] 
-.12 
Attractiveness × perceived barriers      -0.19 
[-510.59, 735.40] 
.00 
ΔR2 .02 .13*** .03* .04 
Adjusted R2 .01 .13*** .15*** .16*** 
n 282 282 282 282 
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-25. Results of hierarchical multiple regression analysis predicting energy consumption of park-based physical activity from the psychosocial and 
perceived park environmental factors for Hong Kong older adults  
Predictors 
Step1 Step2 
B (95% CI) β B (95% CI) β 
















Psychosocial factors     
Self-efficacy   147.73 
[59.02, 237.34] 
.19** 
Enjoyment   50.02 
[-118.44, 201.09] 
.05 
Perceived benefits   110.75 
[-66.88, 292.74] 
.09 
Perceived barriers   -280.90  
[-400.39, -142.81] 
-.27** 
ΔR2 .07***                   .21*** 
Adjusted R2  .06***                   .26*** 
n  259                  259 
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.
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Table A-26. Results of simple slope analysis predicting the association between energy consumption of park-based physical activity and self-efficacy at low 
level of perceived park features (+1SD) for Leipzig older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         






























        
Low level of park features 
(+1SD) 















Interactions         
Park distance × self-efficacy       -13.38 
[-83.96, 52.10] 
-.03 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance × enjoyment       25.60 
[-143.07, 274.80] 
.03 
Park distance × perceived 
benefits 
      -72.59 
[-209.34, 59.10] 
-.11 
Park distance × perceived 
barriers 
      28.18 
[-176.88, 334.74] 
.02 
Low level of park features 
(+1SD) × self-efficacy 
      -160.27 
[-306.05, -35.71] 
-.20 
Low level of park features 
(+1SD) × enjoyment 
      0.59 
[-269.14, 241.89] 
.00 
Low level of park features 
(+1SD) × perceived benefits 
      67.96 
[-239.31, 443.98] 
.07 
Low level of park features 
(+1SD) × perceived barriers 





      -16.25 
[-271.71, 314.50] 
-.01 
Attractiveness × enjoyment       84.90 
[-243.36, 548.35] 
.05 
Attractiveness × perceived 
benefits 
      -179.64 
[-478.77, 49.57] 
-.12 
Attractiveness × perceived 
barriers 
      -0.19 
[-490.73, 734.71] 
.00 
ΔR2 .02 .13*** .03* .04 
Adjusted R2 .01 .13*** .15*** .16*** 
n 280 280 280 280 
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed. 
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Table A-27. Results of simple slope analysis predicting the association between energy consumption of park-based physical activity and self-efficacy at high 
level of perceived park features (-1SD) for Leipzig older adults  
Predictors 
Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 




























Psychosocial factors         




























Perceived park  
environmental factors 
        
High level of park features  
(-1SD) 















Interactions         
Park distance × self-efficacy       -13.38 
[-73.27, 44.12] 
-.03 




Step1 Step2 Step3 Step4 
B (95% CI) β B (95% CI) β B (95% CI) β B (95% CI) β 
Park distance × enjoyment       25.60 
[-120.97, 226.95] 
.03 
Park distance × perceived 
benefits 
      -72.59 
[-203.84, 40.52] 
-.11 
Park distance × perceived 
barriers 
      28.18 
[-166.13, 293.76] 
.02 
High level of park features  
(-1SD) × self-efficacy 
      -160.27 
[-302.86, -44.76] 
-.21* 
High level of park features  
(-1SD) × enjoyment 
      0.59 
[-392.42, 314.00] 
.00 
High level of park features  
(-1SD) × perceived benefits 
      67.96 
[-214.19, 427.73] 
.08 
High level of park features  
(-1SD) × perceived barriers 
      -174.01 
[-537.05, 85.19] 
-.13 
Attractiveness × self-efficacy       -16.25 
[-241.15, 215.80] 
-.01 
Attractiveness × enjoyment       84.90 
[-265.10, 486.49] 
.05 
Attractiveness × perceived 
benefits 
      -179.64 
[-477.18, 100.54] 
-.12 
Attractiveness × perceived 
barriers 
      -0.19 
[-439.81, 629.91] 
.00 
ΔR2 .02 .13*** .03* .04 
Adjusted R2 .01 .13*** .15*** .16*** 
n 280 280 280 280 
Note. a higher levels of education included high school and university 
* p < 0.05, 2 tailed. ** p < 0.01, 2 tailed. ***p < 0.001, 2 tailed.
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1 In the 4514 publications, 1134 of them were identified from Ovid MEDLINE, 937 were from Ovid Embase, 
432 were from PsycINFO, 263 were from SPORTDiscus, and 1748 were from Web of Science 
Records identified through database 
searching 























identified through other 
sources (n = 4) 
Records after duplicates removed 
(n = 2685) 
Records screened 
(n = 2685) 
Abstract excluded 
(n = 2535) 
Full-text articles assessed for eligibility 
(n = 150) 
Full-text articles excluded 
 (n = 134) 
Studies met the eligible criteria 
(n = 16) 
Studies included in quantitative 
synthesis  
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1: playground;  
2: playground;  
3: basketball court; 
4: table tennis court; 
5: soccer field;  
6: path;  
7: path;  
8: volleyball court; 
9: fitness station 







1-2 lawn area;  
3: playground;  
4: path;  
5: table tennis court;  
6-12 playground;  
13: lawn area;  
14: path;  
15: lawn area 
 







16,17: lawn area; 18: fitness station ;19: playground; 20: table tennis court; 21: playground; 22: soccer field; 23: basketball court; 
24: skate park ; 25: lawn area; 26 path 
 







1：soccer field, 2: Basketball court, 3, 4: table tennis court, 5,6: Volleyball court; 7. Skate park; 8: playground; 9: playground; 
10,11: playground; 12: lawn area 13: playground, 14: lawn area;15 playground, 16: lawn area17: trail  






1,Basketball court; 2, 3: lawn area; 4,5 playgrounds;6: playground ; 7-9: table tennis court; 
10: playground; 11-13: volleyball court;14-18: lawn area; 19: path 
 
1 
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1.5 Volkspark Kleinzschocher 
 
 
1,2: table tennis court; 3: playground, 4: basketball court; 5: path; 6-9: lawn area; 10-11: 
path; 12-13: lawn area 
 




1,2,4：lawn area; 3: playground; 5: path; 6,8,11,13: playground; 7,9,10,12,14,15: lawn area(around the pond); 16: path
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2. Hong Kong  
2.1 Chai Wan Park 
 
 
1, playground; 2: fitness station; 3: fitness station; 4-9: tennis court; 10: fitness station; 11: trail; 12-13: basketball court;  
14: soccer field; 15: trail; 16: playground; 17: playground; 18: soccer field; 19-20: basketball court  
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2.2 Victoria Park 
 
 
1 playground; 2: fastened area; 3: playground; 4: playground; 5: gateball court; 6: playground;  7-10: tennis court;  11-14: basketball court;  
15-17: soccer field; 18:trail; 19: fitness station; 20 -28: tennis court; 29: fitness station; 30 -32: fitness station; 33: lawn area; 34 -36: soccer 
field ; 37: fastened area 
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     1: fastened area,2: lawn area,3: fastened area; 4: soccer field; 5: trail; 6,7: playground 
 





8: lawn area; 9,11,12,13: fitness station; 10: playground; 14: gate ball court; 15: fitness station; 16: trail; 17,18: fitness station;  
19:fastened area; 20-22: fitness station; 23:fastened area; 24-28: playground; 29: fastened area; 30: gate ball court;  
31: skate park; 32-33: basketball; 34: skate, 35: soccer field; 36-40: tennis court 
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1: fitness station;  
2: playground;  
3-10: tennis court; 
11: soccer field; 
12,13: basketball 
court;  
14: trail;  
15: fitness station; 
16: soccer field  
17: fitness station 
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2.5 Shing Mun Valley Park 
 
 
 1,2: tennis court; 3: soccer field; 4: playground; 5: fitness station; 6,7: basketball court; 8: soccer field; 9: path; 10,11: playground;  
12: fitness station  
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2.6 Tsuen Wan Riviera Park 
 
 
1: gate ball court; 2-3: fitness station; 4-7 tennis court; 8: basketball court; 9: fitness station; 10: soccer field; 11: path ; 12-15: fitness station;      
 16: basketball court; 17-19: playground 
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Figure A-3. The potential physical activity types in PA areas with intensity levels 
 
Strength exercise (moderate: slow, easy; vigorous: sweat, difficult, quick) 
Push-ups                                                      Sit-ups                                                                   pull-ups 
  
                            
 
Lunges                                                         jumping jacks (only vigorous)                                         weight lifting 
                         
 
 
Squats (only moderate) 
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Badminton (moderate: social playing, general)             Badminton (vigorous: competitive)      
                
 
Basketball (moderate: shooting baskets)                       Basketball (general or competition, vigorous)                                  
           
 
Softball (vigorous)                                                          Table tennis (moderate)                                               Gateball (moderate) 
                
 Soccer/rugby (moderate: touch, flag, light effort)—(vigorous: competition)  
 Tennis (moderate: hitting balls, non-game play)—(vigorous: single or double) 
 Volleyball (moderate: non-competitive)—(vigorous: competitive or sand volleyball) 
 Coach/PE teather: moderate 
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Walking (low: normal speed)                                           Walking (moderate: quick,  with dog, on fitness facility) 
             
 
Cycling (moderate: normal speed; vigorous: fast cycling)  Running or jogging (vigorous) 
           
 
Dancing (moderate: slow, small steps)                         Dancing (vigorous: fast, large steps, difficult)    
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Rope skipping (vigorous)                                                   Tai chi (moderate) 
                 
 
  Pilates and yoga (moderate)                                          Stretching exercise (low) 
             
 
 
Skating (moderate)                                                    Trampoline (moderate)                                       Slack line (moderate) 
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Music playing (low)                                                   Fishing (low)                                                    Playing remote toy (low) 
         
 
Hacky sack/ Kick shuttlecock (moderate)               Juggling (moderate)                                            Playing bowls (moderate) 
         
 
Darts/ archery (low)                                                Frisbee (moderate)                                                 Block game/kubb (moderate) 
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1. The German version of observation sheet 
 
Datum:__________(T/M/J)    Park Name: _________________     Beobachter:__________    Zeit:  8:30 Uhr ; 11:00 Uhr; 15:00 Uhr ; 17:30 Uhr    




Tätigkeitsbereiches Leer/Verlassen Dunkel Anmerkungen 
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Datum:__________(T/M/J)    Park Name:__________   Beobachter:__________         Zeit:    8:30 Uhr       11:00 Uhr      15:00 Uhr       17:30 Uhr  





Lebensalter   














 1. Jugendliche        /     /  
2. Erwachsene        /     /  
3. Ältere        /     /  
 1. Jugendliche        /     /  
2. Erwachsene        /     /  
3. Ältere        /     /  
 





Lebensalter   














 1. Jugendliche        /     /  
2. Erwachsene        /     /  
3. Ältere        /     /  
 1. Jugendliche        /     /  
2. Erwachsene        /     /  
3. Ältere        /     /  
 





Lebensalter   














 1. Jugendliche        /     /  
2. Erwachsene        /     /  
3. Ältere        /     /  
 1. Jugendliche        /     /  
2. Erwachsene        /     /  
3. Ältere        /     /  
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2. The Cantonese version of observation form 
 
日期:__________(日/月/年)    公園名字: _________________     觀察者:__________    時間段:  8:30;    11:00;    15:00;    17:30  
觀察場地 靜止的人 開始時間 是否可使用 是否有活動者 是否昏暗 小注 
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
The German and Cantonese Versions of Observation Form                                                                                                                                            Appendix C 
265 
 
日期:__________(日/月/年)    公園名稱:__________   觀察者名字:__________         觀察時間:    8:30       11:00       15:00        17:30    
觀察場地編號:______________ 
活動類型 年齡 性別 社會情境 強度水平 國籍 
小注 
 
男性 女性 個人 團體 低強度 中等強度 高強度 亞洲人/ 白人/其他膚
色 
 4. 年輕人        /     /  
5. 成年人        /     /  
6. 老年人        /     /  
 4. 年輕人        /     /  
5. 成年人        /     /  
6. 老年人        /     /  
觀察場地編號:______________ 
活動類型 年齡 性別 社會情境 強度水平 國籍 
小注 
 
男性 女性 個人 團體 低強度 中等強度 高強度 亞洲人/ 白人/其他膚
色 
 1. 年輕人        /     /  
2. 成年人        /     /  
3. 老年人        /     /  
 1. 年輕人        /     /  
2. 成年人        /     /  
3. 老年人        /     /  
觀察場地編號:______________ 
活動類型 年齡 性別 社會情境 強度水平 國籍 
小注 
 
男性 女性 個人 團體 低強度 中等強度 高強度 亞洲人/ 白人/其他膚
色 
 1. 年輕人        /     /  
2. 成年人        /     /  
3. 老年人        /     /  
 1. 年輕人        /     /  
2. 成年人        /     /  
3. 老年人        /     /  
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Fragebogen zu körperlichen Aktivitäten in städtischen Parks 
 
Sehr geehrte Teilnehmerin/ Sehr geehrter Teilnehmer, 
vielen Dank, dass Sie sich bereit erklärt haben, diesen Bogen auszufüllen. Ihre Daten werden 
vertraulich behandelt sowie anonym und einmalig im Rahmen dieser Befragung verwendet. Bitte 
beachten Sie beim Beantworten der Fragen folgende Hinweise: 
 Lesen Sie sich bitte jede Frage genau durch. 
 Überlegen Sie sich genau ihre Antwort. 
 Es gibt keine richtigen und falschen Antworten. 




Wenn ich im Park körperlich aktiv bin, 















      1. …fühle ich mich weniger depressiv 
und/oder gelangweilt 





Für ihre Teilnahmebereitschaft möchten wir uns recht herzlich bei Ihnen bedanken! 
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Teil A: Persönliche Angaben 
 
1. Geschlecht:      Männlich         Weiblich  
2. Alter:  
3. Größe ____________cm      Gewicht ____________kg 
4. Familienstand 
  Single       Verheiratet/mit Partner      
 5. Bildungsabschluss： 
 Haupt-/Real-/Gesamtschule         Gymnasium       Universität    
6. Wie lange dauert es um von  Ihnen zu Hause zu diesem Park zu kommen? 
  1-5min    6-10min    11-20min    21-30min     mehr als 30min    
7. Wie kommen Sie normalerweise zu diesem Park?  
  Zu Fuß      Mit dem Fahrrad     Mit dem Motorrad    Mit dem Auto    Mit öffentlichen 
Verkehrsmitteln   
 
8. Nun kommen wir auf Ihr gegenwärtiges körperlich-sportliches Aktivitäts-Verhalten. 
Mit körperlich-sportlicher Aktivität sind hier einerseits Aktivitäten des täglichen Lebens gemeint (z.B. 
zu Fuß oder mit dem Fahrrad zur Arbeitsstätte oder zum Supermarkt, Treppensteigen), andererseits auch 
sportliche Aktivitäten (z.B. Nordic Walking, Schwimmen, Tai Chi, Fußball, Tischtennis, Tanzen, 
Teilnahme an Fitness- oder Gesundheitssportprogrammen). Sowohl die täglichen Aktivitäten als auch 
die sportlichen Aktivitäten sollten dabei mit einer mindestens moderaten Intensität ausgeführt werden 
(d.h. dass Sie anfangen zu schwitzen und Ihre Atmung schneller wird).  
 
Bitte lesen Sie zunächst aufmerksam die folgenden sechs Aussagen durch und entscheiden Sie sich 
dann für die Aussage, die Ihr gegenwärtiges Ausmaß an körperlich-sportlicher Aktivität am 
besten beschreibt. Kreuzen Sie diese Aussage an. 
 
1. Innerhalb des letzten Jahres war ich zusammengezählt für weniger als 2 Stunden (120 min)  
pro Woche körperlich-sportlich aktiv und ich werde auch in Zukunft nicht aktiver sein. 
 
2. Innerhalb des letzten Jahres war ich zusammengezählt für weniger als 2 Stunden (120 min)  
   pro Woche körperlich-sportlich aktiv, jedoch möchte ich in der nahen Zukunft körperlich-sportlich 
   aktiver sein. 
 
3. Innerhalb des letzten Jahres war ich für weniger als 2 Stunden (120 min) pro Woche  
    körperlich-sportlich aktiv jedoch bin ich gerade konkret dabei Pläne zu machen wie ich 
    in Zukunft körperlich-sportlich aktiver sein kann. 
 
4. Ich bin regelmäßig körperlich-sportlich aktiv, für mindestens 2 Stunden (120min) pro Woche, 
   aber seit weniger als 12 Monaten. (regelmäßig bedeutet, dass es nur wenige Ausnahmen 
   gibt z.B. wenn man krank ist) 
 
5. Ich bin regelmäßig körperlich-sportlich aktiv, für mindestens 2 Stunden (120min) pro Woche 
    und dies seit 12 Monaten oder länger. 
 
6. Ich bin oft körperlich-sportlich aktiv, für mindestens 2 Stunden (120min) pro Woche, 
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Teil B Körperliche Aktivität in städtischen Parks 
Bitte denken Sie nun über ihre körperliche Aktivität in Parks nach. Körperliche Aktivitäten, wie Walken, 
Joggen, Fahhrradfahren, Tanzen, Yoga, Badminton etc. sind damit gemeint.   
1.Welche körperliche(n)/sportliche(n) Aktivität(en) betreiben Sie in diesem Park? 
__________________________________________________ 
2. Wie häufig betreiben Sie körperliche Aktivität(en) in diesem Park? 
Einmal im Monat oder seltener      
Zwei- bis dreimal im Monat   
Bis zu einer Stunde pro Woche   
Ein bis zwei Stunden pro Woche   
Zwei bis vier Stunden pro Woche   
Mehr als vier Stunden pro Woche   
 
3. Wie intensiv ist Ihre körperliche Aktivität dabei in der Regel? 
(bitte nur eine Nennung) 
locker und leicht (ohne Schwitzen und Kurzatmigkeit)   
flott und zügig (etwas Schwitzen und Kurzatmigkeit)   
hart und anstrengend (deutliches Schwitzen und Kurzatmigkeit)  
 
Teil C: Umweltbezogene Voraussetzungen für körperliche Aktivitäten in Stadtparks 
Bitte denken Sie über diesen Stadtpark nach und vervollständigen sie die folgenden Aussagen. 
Kreuzen Sie eine der Antwortmöglichkeiten von “Stimme überhaupt nicht zu” bis “Stimme völlig zu” 
Was denken Sie über die Sicherheit in 












1. Ich fühle mich in diesem Park generell 
sicher. 
    
2. Der Park ist sicher um körperliche 
Aktivitäten zu betreiben. 
    
3. Es gibt keine gefährlichen Bereiche in 
diesem Park (z.B. verlassene Gebäude). 
    
4. Es gibt keine gefährlichen Personen 
oder Verhaltensweisen in diesem Park 
(z.B. starker Alkoholkonsum, 
Drogenkonsum). 
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Bitte denken Sie über diesen Park nach und vervollständigen Sie die folgenden Aussagen. Kreuzen 
Sie eine der Antwortwortmöglichkeiten von “Stimme überhaupt nicht zu” bis “Stimme völlig zu” 
an. 
Was denken Sie über die Attraktivität dieses 












     1. In diesem Park ist eine angenehme 
Atmosphäre zum Gehen, Radfahren oder 
Sporttreiben. 
    
2. In diesem Park gibt es Müll entlang der 
    Gehwege. 
    
3. In diesem Park gibt es schöne Bäume, 
Blumen, Sträucher und gepflegten Rasen 
    entlang der Gehwege. 
    
4. In diesem Park gibt es schlecht gepflegte 
    Anlagen. 
    
     
Bitte denken Sie an diesen Park und beantworten folgende Aussagen. Bitte kreuzen Sie eine der 
folgenden Antwortmöglichkeiten von “Stimme überhaupt nicht zu” bis “Stimme völlig zu” an.  
Wie denken Sie über die Anlagen und die 
Ausstattung für körperliche Aktivitäten 











     1. Es gibt genügend Anlagen für 
körperliche Aktivitäten in diesem 
Park(z.B. Felder zum Ballspielen, 
Fitness-Stationen, öffentl. Grünflächen) 
    
2. Die Anlagen für körperliche Aktivitäten 
in diesem Park sind in einem guten 
Zustand 
    
3. Es gibt genügend Anlagen, die die 
körperlichen Aktivitäten in diesem Park 
unterstützen(z.B. Bänke, Duschen, 
Laternen, Trinkbrunnen) 
    
4. Die Anlagen zur Unterstützung von 
körperlichen Aktivitäten in diesem Park 
sind in einem guten Zustand. 
    
      
Teil D: Psycho-soziale Voraussetzungen für körperliche Aktivität in den Parks 
Kreuzen Sie bitte eine der Antwortmöglichkeiten von “Ich bin mir sicher, ich schaffe es nicht” bis 
“Ich bin mir sicher, ich schaffe es” an. 
Ich bin mir sicher, eine geplante 
körperlich-sportliche Aktivität in 
Parks auch dann ausüben zu 
können, wenn… 




















1. …ich müde bin.      
2. …ich mich niedergeschlagen 
fühle. 
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Ich bin mir sicher, eine geplante 
körperlich-sportliche Aktivität in 
Parks auch dann ausüben zu 
können, wenn… 




















3. …ich noch viel Arbeit zu 
erledigen habe. 
     
4. …ich niemanden finde, der mit 
mir Sport treibt. 
     
5. …schlechtes Wetter ist.      
Kreuzen Sie bitte eine der folgenden Antwortmöglichkeiten von “Stimme überhaupt nicht zu” bis 
“Stimme völlig zu” an. 
Haben Sie Freude an körperlichen 
















1. Ich bewege mich gerne sportlich in 
diesem 
    Park. 
     
      2. Ich mag das Gefühl, während ich in 
diesem 
    Park körperlich aktiv bin. 
     
      3. Ich mag das Gefühl, nachdem ich in 
diesem 
    Park körperlich aktiv war. 
     
 
Kreuzen sie bitte eine der folgenden Antwortmöglichkeiten von “Stimme überhaupt nicht zu” bis 
“Stimme völlig zu” an. 
Wenn ich im Park körperlich aktiv bin, 
















      1. … fühle ich mich weniger 
      depressiv und/oder gelangweilt. 
     
      2. … verbessert sich mein 
      Selbstwertgefühl. 
     
      
3. …treffe ich andere Leute.      
      4. …nehme ich ab und verbessere meine 
     Figur. 
     
      
5. …stärke ich meine Muskulatur.      
      6   …fühle ich weniger Anspannung und 
     Stress. 
     
      7  … tue ich etwas für meine Gesundheit 
    oder reduziere ich mein 
Krankheitsrisiko. 
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Wenn ich im Park körperlich aktiv bin, 
















8. … komme ich mit meinen alltäglichen  
      Verpflichtungen besser zurecht. 
     
      9. …bin ich mit meinem Aussehen 
     zufriedener. 
     
      10. …verbessere ich die Leistungsfähigkeit 
    meines Herzens und meiner Lunge. 
     
11. …kann ich Kontakte zu Freunden/  
     Bekannten pflegen.  
     
      12. … kann ich die Natur intensiver 
erleben. 
     
13. …fühle ich mich dabei und direkt 
danach richtig wohl. 
     
 
Kreuzen Sie bitte eine der folgenden Antwortmöglichkeiten von “Nie” bis “Immer” an. 
Wie oft halten sie folgende Gründe davon 
ab, in Parks körperlich aktiv zu sein? 
Nie Selten Manchmal Oft Immer 
      1. Selbstzweifel an meinem Aussehen, wenn 
ich  
    mich bewege. 
     
      2. Mangelndes Interesse an körperlichen 
    Aktivitäten. 
     
3. Mangel an Selbstdisziplin für  
    körperliche/sportliche Aktivitäten 
     
4. Zeitmangel      
5. Kraftlosigkeit      
6.  Zu wenig Spaß      
7. Mangel an Selbstvertrauen      
8. Keine Ausstattung (z.B. Sportkleidung)      
      
9. Schlechtes Wetter      
10. Mangel an sportlichen Kompetenzen 
    (z.B. Fußball-, Lauf- oder 
Handballtechniken) 
     
      11. Zu wenige Anlagen für körperliche 
Aktivitäten. 
     
      
12. Mangel an Wissen, wie man sich bewegt.      
      
13. Gesundheitliche Probleme      
14. Angst vor Verletzung      
15. Fehlende Unterstützung von Familie und 
    Freunden. 
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reuzen Sie bitte eine der folgenden Antwortmöglichkeiten von “Nie” bis “Immer” an. 
Personen aus meiner Familie oder 
Freunde 
Nie Selten Manchmal Oft Immer 
1. sind mit mir in Parks körperlich-sportlich 
aktiv 
     
      2. bieten mir an, mit mir körperlich-
sportlich aktiv in Parks zu sein   
     
      3. ermutigen mich dazu, körperlich-
sportliche Aktivitäten in Parks 
durchzuführen. 
     
 
 
Herzlichen Dank für Ihre Unterstützung!
























      
  1.…有較少的壓抑感和/或無聊感 



























1. 性別: 男性       女性  
2. 年齡: _________ 
3: 身高：_______厘米    體重：_______公斤 
4: 婚姻狀況: 
   單身       已婚/有伴侶  
5. 最高的教育程度：  
   小學/初中        高中       大學及其以上  
6. 從您家到這個公園，需要多長時間？ 
   1-5分鐘       6-10分鐘     11-20分鐘     21-30分鐘     多於 30 分鐘  
7. 您一般以什麼方式到達這個公園？ 








(1)在過去一年裡我沒有進行每週累計時間至少 2 小時（120 分鐘）的體能活動，將來也不打
算參加體能活動  
(2) 在過去一年裡我沒有進行每週累計時間至少 2小時（120 分鐘）的體能活動，但我正在考
慮不久之後將會參加體能活動 






(6) 我經常進行體能活動，一周累計時間至少 2小時（120分鐘），但並不規律            
 
 









每月做運動 2到 3次  
每週做運動最多 1小時  
每週做運動時間大於 1小時，但最多 2小時  
每週做運動時間大於 2小時，但最多 4小時  
每週做運動時間大於 4小時  
3. 通常情況下，您在公園進行多大強度的運動？（只選一個答案） 
小強度（不出汗並且不會氣喘）  
中等強度 (有些出汗，並且/或者有些氣喘)   








非 常 不 同
意 
有些不同意 有些同意 非常同意 
     1. 整體而言，我覺得自己在這個公園裡
是安 
全的 
    
2.在這個公園做運動是安全的 
    
3. 這個公園裡沒有危險的場所（例如，
被廢棄的建築） 
    
     4. 這個公園裡沒有危險的人或者行為
（例如，酗酒或者吸毒的人/行為） 










    
     







非常不同意 有些不同意 有些同意 非常同意 























育設施和便利設施如何?                                                                                        
非常不同意 有些不同意 有些同意 非常同意 
     1. 這個公園為在公園運動提供了足夠
的體育設施 (例如，球類場地，健
身園地，或者慢跑道) 
    
2. 這個公園的體育設施非常好 




    
4. 這個公園的便利設施非常好 

















     
2. …我感到沮喪的時候 
     
3. …我還有很多事情要去做的時候 
     
4. …沒有人和我一起做運動的時候 
     
5. …天氣不好的時候 
     
 
 
     
      



















     
2. 我很享受在公園裡做運動時的感覺 
     
3. 我很享受在公園裡做運動之後的感覺 
     
      
請您依據自己的實際情況，按照我們提供的等級，從“非常不同意”到“非常同意”，選
出最符合您的選項。 













      1. …有較少的壓抑感和/或無聊感 
     
      
2. …提高自尊心 
     
      
3. …結交其他人 
     
      
4. …減肥或者改善我的體型 
     
      
5. …增強我的肌肉力量 
     
      
6. …減緩緊張感和壓力 
     
      7.  …改善我的健康，或者降低患病風
險 
     
      
8. …在日常生活中做得更好 
     
      9. …對自己的外表（或者身材）更加
滿意 
     
      
10. …提高我的心肺功能 
     
11. …與朋友們保持聯繫 
     
      
12. …陶醉於大自然中 
     
13. …感到狀態更好（運動時或者運動
後） 











我的家人或朋友… 從不 很少 有時 經常 總是 
1. ...與我一起在公園裡做運動      
      
2. …建議與我一起在公園裡做運動      
      
3. …鼓勵我在公園裡做運動      







很少 有時 經常 
非常 
頻繁 
      1. 對做運動時自己的形象很在意 
     
      
2. 對運動缺少興趣 
     
      3. 缺少（參加或堅持運動的）自我約束
力 
     
      
4. 缺少時間 
     
      
5. 精力不夠 
     
            
6. 缺少樂趣 
     
      
7. 缺少信心 
     
      
8. 缺乏裝備(例如運動服） 
     
      
9. 天氣不好 
     
      10. 缺少運動技能（例如踢球的技能或者
跑步的技巧） 
     
      
11. 缺少運動設施 
     
      
12. 缺少有關如何做運動的知識 
     
      
13. 身體不夠健康 
     
      
14. 擔心受傷 
     
15. 缺少家人或朋友的支持 
     
            本次調查到此結束，謝謝您的參與 
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